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ON (54) Title: INTERFERON -ALPHA INDUCED GENES 

(57) Abstract: The present disclosure relates to identification of previously known genes as being genes upregulated by interferon-a 
administration, in particular the human genes corresponding to the cDNA sequence in GenBank designated g4758303, g5453897, 
© g4505186, g236675l, g33917, g4504962, g3978516, g5924396, g4505656, g 1504007, g3702446, g4001802, g292289, g4557226, 
C4507646 and g4507l70. Determination of expression products of these genes is proposed as having utility in predicting respon- 
siveness to treatment with interferon-a and other interferons which act at the Type 1 interferon receptor. 
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INTERFERON- ALPHA INDUCE!) GENES 

Field of the Invention 

5 The present invention relates to identification of previously known genes as 

genes upregulated by interferon-a (IFN-a) administration. Detection of expression 
products of these genes is thus now proposed as a means for predicting 
responsiveness to IFN-a and other interferons which act at the Type 1 interferon 
receptor. 

10 

Background of the Invention 

IFN-a is widely used for. the treatment of a number of disorders. Disorders 
which may be treated using IFN-a include neoplastic diseases such as leukemia, 

15 lymphomas, and solid tumours, AIDS-related Kaposi's sarcoma and viral infections 
such as chronic hepatitis. IFN-a has also been proposed for administration via the 
ororiiucosal route for the treatment of autoimmune, mycobacterial, 
neurodegenerative, parasitic and viral disease. In particular, IFN-a has been . 
proposed, for example, for the treatment of multiple sclerosis, leprosy, tuberculosis, 

20 encephalitis, malaria, cervical cancer, genital herpes, hepatitis B and C, HIV, HPV 
and HSV-1 and 2. It has also been suggested for the treatment of arthritis, lupus and 
diabetes. Neoplastic diseases such as multiple myeloma, hairy cell leukemia, chronic 
myelogenous leukemia, low grade lymphoma, cutaneous T-cell lymphoma, carcinoid 
tumours, cervical cancer, sarcomas including Kaposi's sarcoma, kidney tumours, 

25 carcinomas including renal cell carcinoma, hepatic cellular carcinoma, 

nasopharyngeal carcinoma, haematological malignancies, colorectal cancer, 
glioblastoma, laryngeal papillomas, lung cancer, colon cancer, malignant melanoma 
and brain tumours are also suggested as being treatable by administration of IFN-a 
via the oromucosal route, i.e. the oral route or the nasal route. 
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IFN-a is a member of the Type 1 interferon family, which exert their 
characteristic biological activities through interaction with the Type 1 interferon 
receptor. Other Type 1 interferons include IFN-ft, IFN-co and IFN-x . 

5 Unfortunately, not all potential patients for treatment with a Type 1 interferon 

such as interferon-a, particularly, for example, patients suffering from chronic viral 
hepatitis, neoplastic disease and relapsing remitting multiple sclerosis, respond ' 
favourably to Type 1 interferon therapy and only a fraction of those who do respond 
exhibit long-term benefit. The inability of the physician to confidently predict the 

10 therapeutic outcome of Type 1 interferon treatment raises serious concerns as to the 
cost-benefit ratio of such treatment, not only in terms of wastage of an expensive 
biopharmaceutical and lost time in therapy , but also in terms of the serious side 
effects to which the patient is exposed. Furthermore, abnormal production of IFN-a . 
has been shown to be associated with a number of autoimmune diseases. For these 

15 reasons, there is much interest in identifying Type 1 interferon responsive genes 

since Type 1 interferons exert their therapeutic action by modulating the expression 
of a number of genes. Indeed, it is the specific pattern of gene expression induced by 
Type 1 interferon treatment that determines whether a patient will respond . 
favourably or not to the treatment. 

20 • • • . 

Summary of the Invention 

It has now been found that; the human genes corresponding to the cDNA 
sequences in GenBank assigned accession nos. g4758303, g5453897, g4505186, 
25 g-2366751, g33917, g4504962, g3978516, g5924396, g4505656, gl504007, 

g3702446, g4001802, g292289, g4557226, g4507646 and g4507170 correspond to 
. mouse genes upregulated by administration of IFN-a by an oromucosal route or 
intravenously. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
30 accession no. g4758303 was previously noted in GenBank as encoding a protein 

disulphide isomerase-related protein (ERP-70) but was not previously recognised as 
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being of interest in relation to Type 1 interferon administration. It is now also 

designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 

accession no g5453897 was previously noted in GenBank as encoding a protein 
5 termed peptidyl-prolyl cis/trans isomerase NIMA-interacting 1 (PIN-1) but was not 

previously recognised as being of interest in relation to Type 1 interferon 

administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 

accession no g4505186 was previously noted in GenBank as encoding a monokine 
10 induced by gamma interferon (MIG) but was not previously recognised as being of 

interest in relation to Type 1 interferon administration. It is now also designated an 

IFN-a upregulated' gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 

accession no g2366751 was previously noted in GenBank as encoding a lysyl tRNA 
15 synthetase (LTS) but was not previously recognised as being of interest in relation to 

Type 1 interferon administration. It is now also designated an IFN-a upregulated 

gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g33917 was previously noted in GenBank as encoding a gamma- 
20 interferon inducible early response gene (IP-1 0) with homology to platelet proteins 
but was not previously recognised as being of interest in relation to Type 1 interferon 
administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g4504962 was previously noted in GenBank as encoding Lipocalin 1 
25 but was not previously recognised as being of interest in relation to Type 1 interferon 
administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g3978516 was previously noted in GenBank as encoding SEC 63 but 
was not previously recognised as being of interest in relation to Type 1 interferon 
30 administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g5 9243 96 was previously noted in GenBank as encoding surfeit 6 but 
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was not previously recognised as being of interest in relation to Type 1 interferon 
administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g4505656 was previously noted in GenBank as encoding a cGMP- 
5 stimulated phosphodiesterase 2 A (PDE2A) but was not previously recognised as 
being of interest in relation to Type 1 interferon administration. It is now also 
designated an IFN-a upregulated gene. 

The human gene corresponding to the cDN A sequence in GenB ank assigned 
. accession no gl 504007 was previously noted in GenBank as encoding KIAA0212 
10 but was not previously recognised as being of interest in relation to Type 1 interferon 
administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g3 702446 was previously noted in GenBank as encoding a 
phosphatidylinositol 4-kinase (NPIK-B) but was not previously recognised as being " 
15 of interest in relation to Type 1 interferon administration. It is now also designated an 
IFN-a upregulated gene. . 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g4001 802 was previously noted in GenBank as encoding BAF53a but 
was not previously recognised as being of interest in relation to Type 1 interferon 
20 administration. It is now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence, in GenBank assigned 
accession no g292289 was previously noted in GenBank as encoding a . 
MADS/MEF2 -family transcription- factor (MEF2C) but was not previously 
recognised as being of interest in relation to Type 1 interferon administration. It is 
25 now also designated an IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g4557226 was previously noted in GenBank as encoding an 
arylacetamide deacetylase (AADAC) but was not previously recognised as being of 
interest in relation to Type 1 interferon administration. It is now also designated an 
30 IFN-a upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
accession no g4507646 was previously noted in GenBank as encoding a 
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trbpomyosin 1 (TPM1) but was not previously recognised as being of interest in 
relation to Type 1 interferon administration. It is now also designated an IFN-a 
upregulated gene. 

The human gene corresponding to the cDNA sequence in GenBank assigned 
5 accession no g4507170 was previously noted in GenBank as encoding secreted 

protein that is acidic and rich in cysteine (SPARC) but was not previously recognised 
as being of interest in relation to Type 1 interferon administration.. It is now also 
designated an IFN-a upregulated gene. 

1 0 Determination of the level of one or more of ERP-70, PIN- 1 , MIG, LTS, IP- 

10, Lipocalin I, SEC 63, surfeit 6, PDE2A, KIAA0212, NPIK-B, BAF53a, MEF2C, 
AADAC, TPM1 or SPARC protein or a naturally-occurring variant thereof, or the 
corresponding mRNA, in cell samples of Type 1 interferon-treated patients, e.g. 
patients treated with IFN-a, e.g. such as by the oromucosal route or intravenously, 

15 may thus be used to predict responsiveness to such treatment. It has additionally been 
found that alternatively and more preferably, such responsiveness may be judged, for 
example, by treating a sample of human peripheral blood mononuclear cells in vitro 
with a Type 1 interferon and looking for upregulation or downregulation of 
expression products, preferably mRNA, corresponding to the same gene or genes. 

20 

Brief description of the sequences 

SEQ. ID. No.l is the sequence of the cDNA designated in Genbank as 
accession no.g4758303 with the corresponding encoded polypeptide sequence shown 
25 below. 

SEQ. ID. No.2 is the amino acid sequence alone of ERP-70 corresponding to 
GenBank accession no. g475S304. 

SEQ. ID. No.3 is the sequence of the cDNA designated in Genbank as 
accession no.g5453897 with the corresponding encoded polypeptide sequence shown 
30 ' below. 

SEQ. ID. No.4 is the amino acid sequence alone of PIN- 1 corresponding to 
GenBank accession no. g5453898. 
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SEQ. ID. No.5 is the sequence of the cDNA designated in Genbank as 
accession no . g45 0 5 1 86 with the corresponding encoded polypeptide sequence shown 
■ below. 

SEQ. ID. No. 6 is the amino acid sequence alone of MIG corresponding to 
5 . GenBank accession no. g4505 187. 

SEQ. ID. No. 7 is the sequence of the cDNA designated in Genbank as 
accession no.g2366751 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No. 8 is the amino acid sequence alone of LTS corresponding to 
10 GenBank accession no. g23 66752. 

SEQ. ID. No.9 is the sequence of the cDNA designated in Genbank as 
accession no.g33917 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No. 10 is the amino acid sequence alone of IP-10 corresponding to 
15 GenBank accession no. g3391 8. 

SEQ. ID. No. 1 1 is the sequence of the cDNA designated in Genbank as 
accession no.g4504962 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No. 12 is the amino acid sequence alone of Lipocalin 1 
20 corresponding to GenBank accession no. g4504963. 

SEQ. ID. No. 13 is the sequence of the cDNA designated in Genbank as 
accession no. g39785 16 with the corresponding encoded polypeptide sequence shown 
below. 

v ' ■ ■ ~ ■ 

SEQ. ID. No. 1 4 is the amino acid sequence alone of SEC 63 corresponding to 

25 GenBank accession no. g39785 17. 

SEQ. ID. No. 15 is the sequence of the cDNA designated in Genbank as 

accession no.g5924396 with the corresponding encoded polypeptide sequence shown 

below! 

SEQ. ID. No. 16 is the amino acid sequence alone of surfeit 6 corresponding 
30 to GenBank accession no. g5924396. - 



WO 01/59155 PCT/GB01/00578 

-7- 

SEQ. ID. No. 17 is the sequence of the cDNA designated in Genbank as 
accession no.g4505656 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No. 1 8 is the amino acid sequence alone of PDE2A corresponding 
5 . to GenBank accession no. g4505656. 

SEQ. ID. No.19 is the sequence of the cDNA designated in Genbank as 
. accession no.gl 504007 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No .20 is the amino acid sequence alone of KIAA0212 
10 corresponding to GenBank accession no. gl 504008. 

SEQ. ID. No.21 is the sequence of the cDNA designated in Genbank as 
accession no.g3702446 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No.22 is the amino acid sequence alone of NPIK-B corresponding 
15 to GenBank accession no. g3 702447. 

SEQ. ID. No.23 is the sequence of the cDNA designated in Genbank as 
accession no.g400 1802 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No.24 is the amino acid sequence alone of BAF53a corresponding 
20 to GenBank accession no. g4001803.. 

SEQ. ID. No.25 is the sequence of the cDNA designated in Genbank as 
accession no.g292289 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No.26 is the amino acid sequence alone of MEF2C corresponding 
25 to GenBank accession no. g292290. 

SEQ. ID. No.27 is the sequence of the cDNA designated in Genbank as 
accession no.g4557226 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No. 2 8 is the amino acid sequence alone of AADAC corresponding 
30 to GenBank accession no. g45 57226. 
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SEQ. ID. No.29 is the sequence of the cDNA designated in Genbank as 
accession no.g4507646 with the corresponding encoded polypeptide sequence shown , 
. below. 

• . SEQ. ID. No.30 is the amino acid sequence alone of TPM1 corresponding to ; 
5 GenBank accession no. g4507647. 

SEQ. ID: No.31 is the sequence of the.cDNA designated in Genbank as , . 
accession no.g4507170 with the corresponding encoded polypeptide sequence shown 
below. 

SEQ. ID. No.32 is the amino acid sequence alone of SPARC corresponding 
10 to GenBank accession no. g45071 71. 

Detailed description 

The present invention provides a method of predicting responsiveness of a 
15 patient to treatment with a Type 1 interferon, e.g. IFN-a treatment (such as IFN-a 
treatment by the oromucosal route or a parenteral route, for example, intravenously, 
subcutaneously or intramuscularly), which comprises determining the level of one or 
more of proteins selected from the proteins defined by the sequences set forth in SEQ 
ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID 
20 NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ 
ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ JD NO: 30 or 
SEQ ID NO:32 and naturally-occurring variants -thereof, e.g. allelic variants, or one 
or more of the corresponding mRNAs, in a cell sample from said patient, wherein 
said sample is obtained from said patient following administration of a Type 1 
25 interferon, or is treated prior to said determining with a Type 1 interferon such as 

IFN-a in vitro. Such determining may be combined with determination of any other 
protein or mRNA whose expression is known to be affected in human cells by Type 
1 interferon administration e.g. IFN-a administration. 

30 Preferably, the Type 1 interferon for testing responsiveness will be the Type 1 

interferon selected for treatment. It may be administered by the proposed treatment 
route and at the proposed treatment dose. Preferably, the subsequent sample analysed 
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may be, for example, a blood sample or a sample of peripheral blood mononuclear 
cells (PBMCs) isolated from a blood sample. 

More conveniently and preferably, a sample obtained from the patient 
5 comprising PBMCs isolated from blood may be treated in vitro with a Type 1 

interferon, e.g. at a dosage range of about 1 to 10,000 KJ/ml. Such treatment may be 
for a period of hours, e.g. about 7 to 8 hours. Preferred treatment conditions for such 
in vitro testing may be determined by testing PBMCs taken from normal donors with 
the same interferon and looking for upregulation of an appropriate expression 
10 product. Again, the Type 1 interferon employed will preferably be the Type 1 

interferon proposed for treatment of the patient, e.g. recombinant IFN-a. PBMCs for 
such testing may be isolated in conventional manner from a blood sample using 
Ficoll-Hypaque density gradients. An example of a suitable protocol for such in vitro 
testing of Type 1 interferon responsiveness is provided in Example 18 below. 

15 

The sample, if appropriate after in vitro treatment with a Type 1 interferon, 
may be analysed for the level of one or more of ERP-70, PIN-1, MIG, LTS, IP-10, 
Lipocalin 1, SEC 63, surfeit 6, PDE2A, KIAA0212, NPIK-B, BAF53a, MEF2C, 
AADAC, TPM1 or SPARC protein or a naturally-occurring variant thereof. This 

20 may be done using an antibody or antibodies capable of specifically binding one or 
more of ERP-70, PIN-1, MIG, LTS, IP-10, Lipocalin 1, SEC 63, surfeit 6, PDE2A, 
KIAA0212, NPIK-B, BAF53a, MEF2C, AADAC, TPM1 or SPARC protein and 
naturally-occurring variants thereof, eg. allelic variants thereof. Preferably, however, 
the sample will be analysed for mRNA encoding ERP-70, PIN-1, MIG, LTS, IP-10, 

25 Lipocalin 1, SEC 63, surfeit 6, PDE2A, KIAA0212, NPIK-B, BAF53a, MEF2C, 
AADAC, TPM1 or SPARC protein or a naturally-occurring variant thereof. Such 
mRNA analysis may employ any of the techniques known for detection of mRNAs, 
e.g. Northern blot detection or mRNA differential display. A variety of known 
nucleic acid amplification protocols may be employed to amplify any mRNA of 

30 interest present in the sample, or a portion thereof, prior to detection. The mRNA of 
interest, or a corresponding amplified nucleic acid, may be probed for using a nucleic 
acid probe attached to a solid support. Such a solid support may be a micro-array 



WO 01/59155 PGT/GBO 1/00578 

-10- ' * : . • • ' : • 

carrying probes to determine the level of further mKNAs or amplification products 
thereof corresponding to Type 1 interferon upregulated genes, e.g. such genes 
: identified as upregulated in response to oromucosal or intravenous administration of 
IFN-a. Methods for constructing such micro-arrays (also referred to commonly as 
5 nucleic acid, probe or DNA chips) are well-known (see, for example, EP-B 0476014 
and 0619321 of Affymax Technologies N.V. and Nature Genetics Supplement 
January 1999 entitled "The Chipping Forecast"). 

The following examples illustrate the invention: 

10 . '. ■ • V ■■ : . - - 

Examples 

Example 1 

15 Previous experiments had shown that the application of 5 |il of crystal violet 

to each nostril of a normal adult mouse using a P20 Eppendprf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity.; Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using I25 I- 

20 labelled recombinant human IFN-a 1-8 applied in the same manner. The same 

method of administration was employed to effect, oromucosal administration in the 
studies which are described below. 

Six week old, male DBA/2 mice were treated with either 100,000 IU of 
25 recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 10p.g of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 jj.g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
30 oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
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Analysis (Lang, P. and Pardee, A.B., Science, 257, 967.-971). 
Differential Display Analysis 

5 Differential display analysis was carried out using the "Message Clean" and 

"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 p,g was 
reverse-transcribed in 100 \i\ of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 

10 transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG 5 GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 pi of the reverse transcription sample in 10 
|il of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 

15 (3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 

combination with each of the (HTl 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 

20 to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated^ IL-15 treated, tod excipient treated animals. 

Cloning and Sequencing 

25 Re-amplified bands from the differential display screen were cloned in the 

Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by T A cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

30 

Identification of Human cDN A 
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Differentially expressed murine 3' sequences identified from the differential- 
display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
5 EST isolated from the differential display screen were combined in a contig and uised 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDN A sequence 
g475 8303. The corresponding polypeptide sequence is GenBank sequence 
10 g475 83 04, which is noted in GenBank as corresponding to ERP-70. 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also" been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
15 result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g4758303 when intravenous 
administration of IFN-a is .carried out as described in Example 17 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
20 genes found to be upregulated in response to oromucosal and intravenous 

administration of IFN-a have been found to be enhanced in human peripheral blood - 
- • . mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 1 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
25 in Example 18 below. 

Example 2 

Previous experiments had shown that the application of 5 |il of crystal violet 
30 to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted . 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
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30. minutes after application of the dye. These results were confirmed by using 125 I- 
labelled recombinant human IFN-al-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

5 

Six week old, male DBA/2 mice were treated with either 1 00 3 000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), \0\xg of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 (ag/ml of bovine serum 

10 albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 

15 Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 
20 "RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 \xg was 
reverse-transcribed in 100 \xl of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
25 CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 p.1 of the reverse transcription sample in 10 
pd of amplification mixture containing Tag UNA polymerase and a- 33 P dATP 
(3,000 Ci/mmole). Eighty 5 f end (HAP) random sequence primers were used in 
30 combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
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reamplified according to the instructions of the supplier^and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL- 15 treated, and excipient treated animals. 

5 Cloning and Sequencing : V 

Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
10 plasrnid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA 

15 ■ Differentially expressed murine 3' sequences identified from the differential 

display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
. EST isolated from the differential display screen were combined in a contig and used 

20 to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
g5453 897. The corresponding polypeptide sequence is GenBank sequence 
g5453898, which is noted in GenBank as corresponding to PIN-1. 

25 . 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 

30 identified by Genbank cDNA accesssion no. g5453 897 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 
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Furthermore, mRNAs corresponding to human gene analogues of mouse 
genes fotmd to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been foinid to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
5 anticipated for mRNA corresponding to the cDNA as set. forth in SEQ. ID. No. 3 

when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 18 below. 

Example 3 

10 

Previous experiments had shown that the application of 5 jj.1 of crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
15 30 minutes after application of the dye. These results were confirmed by using 12:> I- 
labelled recombinant human IFN-a 1-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

20 Six week old, male DBA/2 mice were treated with either 100,000 IU of 

recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), lOjag of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 p.g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 

25 cervical dislocation and the lymphoid tissue was removed surgically from the 

oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

30 

Differential Display Analysis 
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Differential display analysis was carried out using the "Message Clean" and ; 
"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and i fig was 
reverse-transcribed in 100 fil of reaction buffer using either one or the other of the 
5 three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 pi of the reverse transcription sample in 10 

10 fjj of amplification mixture containing Tag DNA polymerase and .a- P dATP 
(3,000 Ci/mmole). Eighty 5* end (HAP) random sequence primers were used in. 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 

15 reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 

Cloning and Sequencing 

20 

Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from ~ 
the rapid amplification of cDNA ends were isolated by T A cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
25 (Perkin Elmer ABI PRISM 377). 

Identification of Human cDN A 

Differentially expressed murine 3' sequences identified from the differential 
30 display screen were compared with random human expressed sequence tags (EST) 

present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
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. EST isolated from the differential display screen were Qombined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
5 g4505186. The corresponding polypeptide sequence is GenBank sequence 
g4505 1 87, which is noted in GenBank as corresponding to MIG. 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
10 in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g4505186 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 

15 Furthermore, mRNAs corresponding to human gene analogues of mouse 

genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 5 

20 when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. 

Example 4 

25 Previous experiments had shown that the application of 5 \±l of crystal violet 

to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using * I- 

30 labelled recombinant human IFN-a 1-8 applied in the same manner. The same 

method of administration was employed to effect oromucosal administration in the 
studies which are described below. 
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Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon cc (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 10p,g of recombinant human interleukin 15 (IL-15) 
5 purchased from Protein institute Iiic, PBS containing- 1 00 ]xg/ml of bovine serum 
albumin (BS A), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C- RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
10 (Anal. Biochem.. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). . 

Differential Display Analysis 

15 Differential display analysis was carried out using the "Message Clean" arid 

"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 \xg was 
reverse-transcribed in 100 pi of reaction buffer using either one or the other of the 
three one -base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 

20 transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with.only 1 yd of the reverse transcription sample in 10 
]il of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 

25 (3,000 Ci/mmole). Eighty 5'- end (HAP) random sequence primers were used in 

combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 

30 to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 
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Cloning and Sequencing 

Re-amplified bands from the differential display screen were cloned in the 
5 Sfr \ site of the pPCR-Seript SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

10 Identification of Human cDNA 

Differentially expressed murine 3' sequences identified from the differential 
display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
15 Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
20 g236675 1 . The corresponding polypeptide sequence is GenBank sequence 

g23 66752, which is noted in GenBank as corresponding to LTS. 

- 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
25 in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g2366751 when intravenous 
administration of IFN-a is carried out as described in Example 1 7 below. 

30 Furthermore, mRNAs corresponding to human gene analogues of mouse 

genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
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mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ, ED. No. 7 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. / 

Example 5 

'.. Previous experiments had shown that the application of 5 jil of crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 

10 in an almost immediate distribution of the- dy e over the whole surface' of the 

oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using 125 I- 
labelled recombinant human IFN-cd-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 

15 studies which are described below. 

Six week old, male DBA/2 mice were treated with either 100 5 000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 10 jag of recombinant human interleukin 15 (IL-15) 

20 purchased from Protein Institute Inc, PBS containing 1 00 p.g/ml of bovine serum 
albumin (B'SA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 

25 (Anal. Biochem. (1987) 162, 156-159) and subjected to. mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

• Differential Display Analysis 

30 Differential display analysis was carried out using the "Message Clean" and 

. "RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 |xg was 
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reverse-transcribed in 1 00 p.1 of reaction buffer using er&er one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 

5 transcribed in the same experiment, separated into aliquots and frozen. The 

amplification was performed with only 1 pil of the reverse transcription sample , in 10 
(jj of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 
(3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 

10 or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 

15 

Cloning and Sequencing 

Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
20 the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 

plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA 

25 

Differentially expressed murine 3* sequences identified from the differential fc 
display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
30 EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 
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One such cDNA was found to correspond to GenBank cDNA sequence 
g339 17. The corresponding polypeptide sequence is GenBank sequence g3391 8, 
which is noted in GenBank as corresponding to IP- 10. . ' 

5 Other mouse genes upregulated in lymphoid tissue . in response to oromucosal. 

administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g3391 7 when intravenous 

10 administration of IFN-a is carried out as described in Example 17 -below. 

Furthermore, mRN As corresponding to human gene analogues of mouse 
genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood . 
15 mononuclear cells following treatment with IFN-a in v//m The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 9 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. 

20 Example 6 



30 



Previous experiments had shown that the application of 5 pi of crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
25 oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using " I- 
labelled recombinant human IFN-al-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 



Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
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phosphate buffered saline (PBS), 10p.g of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 p.g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
5 oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A3., Science, 257, 967-971). 

10 Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 
"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 jj.g was 

15 reverse-transcribed in 100 fil of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 

20 amplification was performed with only 1 jj.1 of the reverse transcription sample in 10 
jal of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 
(3,000 Ci/mmole). Eighty 5* end (HAP) random sequence primers were used in 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 

25 exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 

30 Cloning and Sequencing 
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Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(-K) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
, 5 (Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA 

Differentially expressed murine 3' sequences identified from the differential 
1 0 display screen were compared with random human expressed sequence tags (EST) 

present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 
15 , -.• . .. 

One such cDNA was found to correspond to GenBank cDNA sequence 
g4504962. The corresponding polypeptide sequence is GenBank sequence 
g4504963, which is noted in GenBank as corresponding to Lipocalin 1. 

20 Other mouse genes upregulated in lymphoid tissue in response to oromucosal 

administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g4504962 when intravenous 

25 administration of IFN-a is carried out as described in Example 17 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
30 mononuclear cells following treatment with IFN-a in vitro. The same result is 

anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 11 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
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in. Example 18 below. 

/• 

Example 7 

5 Previous experiments had shown that the application of 5 yd of crystal violet 

to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using 125 I- 

10 labelled recombinant human IFN-al -8 applied in the same manner. The same 

. method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

Six week old, male DBA/2 mice were treated with either 100,000 IU of 
15 recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 10p,g of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 |J.g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
20 oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

25 Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 
"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 \ig was 
30 reverse-transcribed in 100 jllI of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
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CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 fxl of the reverse transcription sample in 10 
jil of amplification mixture containing Tag DNA polymerase and a- P dATP 

5 (3,000 Ci/mmole) . Eighty 5' end (HAP) random sequence primers were used in 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 

10 . to hybridise Northern blots of KNA extracted from the oropharyngeal cavity of IFN 
treated, IL- 15 treated, and excipient treated animals. 

Cloning and Sequencing 

15 Re-amplified bands from the differential display screen were cloned in the. 

Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDN A amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced, using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

20 

Identification of Human cDNA 

Differentially expressed murine 3* sequences identified from the differential 
display screen were compared with random human expressed sequence tags (EST) 
25 present in the dbEST database of GenBank™. of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

30 One such cDNA was found to correspond to GenBank cDNA sequence 

g3978516. The corresponding polypeptide sequence is GenBank sequence 
g3 9785 17, which is noted in GenBank as corresponding to SEC 63. 
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Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
5 result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g39785l6 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
10 genes found to be upregulated in response to oromucosal and intravenous 

administration of IFN-a have been found to be enhanced in human peripheral bipod 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 13 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
15 in Example 1 8 below. 

Example 8 

Previous experiments had shown that the application of 5 \x\ of crystal violet 
20 to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 

" 125 

30 minutes after application of the dye. These results were confirmed by using I- 
labelled recombinant human IFN-a 1-8 applied in the same manner. The same 
25 method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
30 phosphate buffered saline (PBS), 10p.g of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 p.g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
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cervical dislocation and the. lymphoid tissue was removed surgically from the 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
5 Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). : 

Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 

10 "RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 \ig was 
reverse-transcribed in 1 00 of reaction buffer using either one or the other of the 
three one-"base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 

15 CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 jal of the reverse transcription sample in 10 
^1 of amplification mixture containing Taq DNA polymerase and a- 33 P dATP 
(3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 

20 combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then' run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut. out, 
reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 

25 treated, IL-15 treated, and excipient treated animals. 

Cloning and Sequencing 

Re-amplified bands from the differential display screen were cloned in the 
30 Sjr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA -cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
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(Perkin Elmer ABI PRISM 377). \ 
Identification of Human cDNA 

5 Differentially expressed murine 3' sequences identified from the differential 

display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 

10 to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
g5924396. The corresponding polypeptide sequence is GenBank sequence 
g5924397, which is noted in GenBank as corresponding to surfeit 6. 

15 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 

20 identified by Genbank cDNA accesssion no. g5 9243 96 when intravenous 
administration of IFN-a is carried out as described in Example 1 7 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
genes found to be upregulated in response to oromucosal and intravenous 
25 administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 15 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. 

30 



Example 9 
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Previous experiments had shown that the application of 5 \xlof crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
5 30 minutes after application of the dye. These results were confirmed by using 125 I- 
labelled recombinant human IFN-al -8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

10 Six week old, male DBA/2 mice were treated with either 100,000 IU of 

recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 10p.g of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 |ig/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 

15 cervical dislocation and the lymphoid tissue was removed surgically, from the 

oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi . 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

20 

Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 
"RNA image" kits of the GenHunter Corporation essentially as described by the 

25 manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 p.g was 
reverse-transcribed in 100 p.1 of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. AH the samples to be compared were reverse 

30 transcribed in the same experiment, separated into aliquots and frozen. The 

amplification was performed with only 1 jil of the reverse transcription sample in 10 
pi of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 
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(3,000 Ci/mmole). Eighty 5 r end (HAP) random sequence primers were used in 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing poly aery lamide gels and 
exposed to authoradiography. Putative differentially expressed bands were cut out, 
5 reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 

Cloning and Sequencing 

10 

Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
15 (Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA 

Differentially expressed murine 3' sequences identified from the differential 
20 display screen were compared with random human expressed sequence tags (EST) 

present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
g4505656. The corresponding polypeptide sequence is GenBank sequence 
g4505657, which is noted in GenBank as corresponding to PDE2A. 

30 Other mouse genes upregulated in lymphoid tissue in response to oromucosal 

administration of IFN -a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-ot. A similar 



WO 01/59155 



PCT/GB01/00578 



■ ;:• . .\ •■ ' . /- • ■'< ■ -32- ; ■ ; . 

result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no.. g4505656 when intravenous 
administration of IFN -a is carried out as described in Example 17 below. 

5 Furthermore, mRNAs corresponding to human gene analogues of mouse 

genes found to be upregulated in response to oromucosal and intravenous : . 
administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 17 

10 when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. 

Example 10 

15 Previous experiments had shown that the application of 5 jal of crystal violet , 

. to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
. oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 

1^5 

30 minutes after application of the dye. These results were confirmed by using ~ I- 
20 labelled recombinant human IFN-a 1-8 applied in the same manner. The same 

method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

Six week old, male DBA/2 mice were treated with either 1 00,000 IU of 
25 recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 10|j.g of recombinant human interleukin 15 (IL-1.5) 
purchased from Protein Institute Inc, PBS -containing 1 00 jag/ml of bovine serum ' 
. albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
30 oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
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Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 
Differential Display Analysis 

5 Differential display analysis was carried out using the "Message Clean" and 

"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and I pg was 
reverse-transcribed in 100 pi of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 

10 transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 pi of the reverse transcription sample in 10 
pi of amplification mixture containing Taq DNA polymerase and a- 33 P dATP 

15 (3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 

combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 

20 to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 

Cloning and Sequencing 

25 Re-amplified bands from the differential display screen were cloned in the 

Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

30 

Identification of Human cDNA 
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Differentially expressed murine 3 f sequences identified from the differential, 
display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
5 EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
gl 504007. The corresponding polypeptide sequence is GenBank sequence 
10 gl 504008, which is noted in GenBank as corresponding to KIAA0212. 



Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
15 result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. gl 504007 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
20 genes found to be upregulated in response to oromucosal and intravenous 

administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 119 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
25 in Example IS below. 

Example 1 1 

Previous experiments had shown that the application of 5 jil of crystal violet 
30 to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
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30 minutes after application of the dye; These results wfere confirmed by using I- 
labelled recombinant human IFN-al-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

5 

Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), lOjag of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 |ag/ml of bovine serum 

10 albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -S0°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 

15 Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

Differential Display Analysis 

i 

Differential display analysis was carried out using the "Message Clean" and 
20 "RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 ^ig was 
reverse-transcribed in 100 jil of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
25 CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 (j.1 of the reverse transcription sample in 1 0 
jal of amplification mixture containing Tag UNA polymerase and a- P dATP 
(3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 
30 combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then rim on 7% denaturing polyacrylamide gels and 
exposed to authoradiography. Putative differentially expressed bands were cut out, 
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reamplified according to the instructions of the supplier/and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity oflFN 
" treated, IL- 15 treated, and excipient treated animals. 

5 Cloning and Sequencing 

Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
10 plasmid (Invitro gen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA 

15 Differentially expressed murine 3 f sequences identified from the differential 

display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 

20 to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
g3702446. The corresponding polypeptide sequence is GenBank sequence 
g3702448, which is noted in GenBank as corresponding to NPIK-B. 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
30 identified by Genbank cDNA accesssion no. g3702446 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 
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Furthennore, mRN As corresponding to human gene analogues of mouse 
genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
5 anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 2 1 
when human peripheral blood mononuclear cells are 'treated with IFN-a as described 
in Example 1 8 below. 

Example 12 

10 

Previous experiments had shown that the application of 5 |il of crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
15 30 minutes after application of the dye. These results were confirmed by using 125 I- 
labelled recombinant human IFN-al-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

20 Six week old, male DBA/2 mice were treated with either 1 00 3 000 IU of 

recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), I0\xg of recombinant human interleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 j^g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 

25 cervical dislocation and the lymphoid tissue - was removed surgically from the 

oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80° C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

30 

Differential Display Analysis 
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Differential display analysis was carried out usitfg the "Message Clean" and 
"RNA image" kits of the GenHimter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 jag was • 
• reverse-transcribed in 100 pi of reaction buffer using either one or the other of the 

■5." three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG 5 AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with only 1 |il of the reverse transcription sample in 1 0 

10 jj.1 of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 
(3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 

15 reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL- 1 5 treated, and excipient treated animals. 



20 



Cloning and Sequencing 



Re-amplified bands from the differential display screen were cloned in the . 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
25 (Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA " 

Differentially expressed murine 3' sequences identified from the differential 
30 display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
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EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
5 g4001 802. The corresponding polypeptide sequencers GenBank sequence 
g4001 803, which is noted in GenBank as corresponding to BAF53a. 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
10 in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene • 
identified by Genbank cDNA accesssion no. g400 1 802 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 

15 Furthermore, mRNAs corresponding to human gene analogues of mouse 

genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 23 

20 when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 18 below. 

Example 13 

25 Previous experiments had shown that the application of 5 \i\ of crystal violet 

to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 

125 

30 minutes after application of the dye. These results were confirmed by using I- 
30 labelled recombinant human IFN-al-8 applied in the same manner. The same 

method of administration was employed to effect oromucosal administration in the 
studies which are described below. 
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Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), lOjug of recombinant human interleukin 15 (IL-15) 

5 purchased from Protein Institute Inc, PBS contaimng"100>g/ml of bovine serum 
albumin (BS A), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 

10 (Anal. Biochem. (1 987) 162, 1 56-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

Differential Display Analysis 

15 Differential display analysis was carried out using the "Message Clean" and ' 

"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 jag was 
reverse-transcribed in 100 pi of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 

20 transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 
amplification was performed with pnly 1 jj.1 of the reverse transcription sample in 10 
\il of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 

25 (3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 

combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 

30 to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 
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Cloning and Sequencing 

Re-amplified bands from the differential display screen were cloned in the 
5 Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

10 Identification of Human cDNA 

Differentially expressed murine 3' sequences identified from the differential 
display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
15 Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 

One such cDNA was found to correspond to GenBank cDNA sequence 
20 g292289. The corresponding polypeptide sequence is GenBank sequence g292290 5 
which is noted in GenBank as corresponding to MEF2C. 

Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
25 in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g292289 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 

30 Furthermore, mRNAs corresponding to human gene analogues of mouse 

genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
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mononuclear cells following treatment with WN-ct in vitro: The same result is 
anticipated for mKNA corresponding to the.cDNA as set forth in SEQ. ID. No. 25 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. 

Example 14 

Previous experiments had shown that the application of 5fil of crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
10 in an almost immediate distribution of the dye over the whole surface of the 

oropharyngeal cavity . Staining of the oropharyngeal cavity was still apparent some 
' 30 minutes after application of the dye. These results were confirmed by using 125 I- 
labelled recombinant human IFN-a 1 -.8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
15 studies which are described below. 

Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), lOfig of recombinant human interleukin 15 (IL-15) 

20 purchased from Protein Institute Inc,. PBS containing 100 n-g/ml of bovine serum 
albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the - 
oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 

25 (Anal. Biochem. ( 1987) 162, 156-159) and subjected to mKNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

Differential Display Analysis 

30 . Differential display analysis was carried out using the "Message Clean" and 

"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 |ag was 
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reverse-transcribed in 100 }il of reaction buffer using eifher one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA. was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 

5 transcribed in the same experiment, separated into ahquots and frozen. The 

amplification was performed with only 1 jj.1 of the reverse transcription sample in 10 
lil of amplification mixture containing Tag DNA polymerase and a- P dATP 
(3,000 Ci/mmole). Eighty 5* end (HAP) random sequence primers were used in 
combination with each of the (HT1 1) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 

10 or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 

15 

Cloning and Sequencing 

Re-amplified bands from the differential display screen were cloned in the 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
20 the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 

plasmid (Invitrogen). DNA was sequenced using an automatic di-dpoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

Identification of Human cDNA 

25 

Differentially expressed murine 3' sequences identified from the differential 
display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
30 EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDNA. 
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One such cDNA was found to correspond to Genfeank cDNA sequence 
g4557226. The corresponding polypeptide sequence is GenBank sequence 
g4557227, which is noted in GenB ank as corresponding to AADAC. . 

5 V ; Other mouse genes upregulated in lymphoid tissue in response to oromucosal 

administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human , gene 
identified by Genbank cDNA accesssion no. g4557226 when intravenous 

10 administration of IFN-a is carried out as described in Example 17 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
genes found to be upregulated in response to oromucosal and intravenous 
. administration of IFN-a have been found to be enhanced in human peripheral blood 
15 mononuclear cells following treatment with IFN-a in vitro. The same result is 

anticipated for mRNA corresponding to the cDNA as set forth in §EQ. ID. No. 27 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
in Example 1 8 below. 

20 Example 15 . . 

Previous experiments had shown that the application of 5 \il of crystal violet 
to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
25 oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using 125 I- 
labelled recombinant human IFN-al-8 applied in the same manner. The same 
method of administration was employed to effect oromucosal administration in the 
studies which are described below. 



30 



Six week old, male DBA/2 mice were treated with either 100,000 IU of 
recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
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phosphate buffered saline (PBS), 10p.g of recombinant human mterleukin 15 (IL-15) 
purchased from Protein Institute Inc, PBS containing 100 jxg/ml of bovine serum 
; / albumin (BSA), or left untreated. Eight hours later, the mice were sacrificed by 

cervical dislocation and the lymphoid tissue was removed surgically from the 
5 oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -80°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(AnaLBiochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
• Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 



10 Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 
"RNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 p,g was 

15 reverse-transcribed in 100 jjI of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. RNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
CC, GG, AC, CA, GA, AG, CG, GC. All the samples to be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen. The 

20 amplification was performed with only 1 |il of the reverse transcription sample in 10 
Hi of amplification mixture containing Tag DNA polymerase and a- 33 P dATP 
(3,000 Ci/mmole). Eighty 5 ? end (HAP) random sequence primers were used in 
combination with each of the (HT11) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 

25 exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 
to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL-15 treated, and excipient treated animals. 



30 Cloning and Sequencing 
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Re-amplified bands from the differential display screen were cloned in the . 
Sfr 1 site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 • 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
5 (Perkin Elmer ABI PRISM 377). V . 

Identification of Human cDNA 

Differentially expressed murine 3 1 sequences identified from the differential 
10 display screen were compared with random human expressed sequence tags (EST) 
present in the dbEST database of GenBank™ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
. to construct a human consensus sequence corresponding to a putative cDNA. 
15 " • • 

One such cDNA was found to correspond to GenBank cDNA sequence 
g45 07646. The corresponding polypeptide sequence is GenBank sequence 
g4507647, which is noted in GenBank as corresponding to TPM1. 

20 Other mouse genes upregulated in lymphoid tissue in response to oromucosal 

administration of IFN-a as. described above have also been found to be upregulated ... 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accesssion no. g4507646 when intravenous 

25 administration of IFN-a is carried out as described in Example 17 below. 

. Furthermore, mRNAs corresponding to human gene analogues of mouse 
genes found to be upregulated in response to oromucosal and intravenous 
administration of IFN-a have been found to be enhanced in human peripheral blood 
30 mononuclear cells following treatment with IFN-a in vitro. The same result is 

anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 29 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
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in Example 1 8 below. - 
Example 16 

5 Previous experiments had shown that the application of 5 jal of crystal violet 

to each nostril of a normal adult mouse using a P20 Eppendorf micropipette resulted 
in an almost immediate distribution of the dye over the whole surface of the 
oropharyngeal cavity. Staining of the oropharyngeal cavity was still apparent some 
30 minutes after application of the dye. These results were confirmed by using 125 I- 
10 labelled recombinant human IFN-al-8 applied in the same manner. The same 

method of administration was employed to effect oromucosal administration in the 
studies which are described below. 

Six week old, male DBA/2 mice were treated with either 100,000 IU of 
15 recombinant murine interferon a (IFN a) purchased from Life Technologies Inc, in 
phosphate buffered saline (PBS), 1 0p,g of recombinant human interleukin 1 5 (IL- 1 5) 
purchased from Protein Institute Inc, PBS containing 100 |J.g/ml of bovine serum 
albumin (BS A), or left untreated. Eight hours later, the mice were sacrificed by 
cervical dislocation and the lymphoid tissue was removed surgically from the 
20 oropharyngeal cavity and snap frozen in liquid nitrogen and stored at -S0°C. RNA 
was extracted from the lymphoid tissue by the method of Chomczynski and Sacchi 
(Anal. Biochem. (1987) 162, 156-159) and subjected to mRNA Differential Display 
Analysis (Lang, P. and Pardee, A.B., Science, 257, 967-971). 

25 Differential Display Analysis 

Differential display analysis was carried out using the "Message Clean" and 
"KNA image" kits of the GenHunter Corporation essentially as described by the 
manufacturer. Briefly, RNA was treated with RNase-free DNase, and 1 jag was 
30 reverse-transcribed in 100 pi of reaction buffer using either one or the other of the 
three one-base anchored oligo-(dT) primers A, C, or G. KNA was also reverse- 
transcribed using one or the other of the 9 two-base anchored oligo-(dT) primers AA, 
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CC, GG, AC, CA, GA, AG, CG, GC. All the samples tor be compared were reverse 
transcribed in the same experiment, separated into aliquots and frozen, The 
amplification was performed with only 1 \x\ of the reverse transcription sample in 10 " 
p.1 of amplification mixture containing Tag UNA polymerase and a- 33 P dATP - 

5 (3,000 Ci/mmole). Eighty 5' end (HAP) random sequence primers were used in 

combination with each of the (HTM) A, C, G, AA, CC, GG, AC, CA, GA, AG, CG 
or GC primers. Samples were then run on 7% denaturing polyacrylamide gels and 
. exposed to autoradiography. Putative differentially expressed bands were cut out, 
reamplified according to the instructions of the supplier, and further used as probes 

10. to hybridise Northern blots of RNA extracted from the oropharyngeal cavity of IFN 
treated, IL- 15 treated, and excipient treated animals. 

Cloning and Sequencing 

15 Re-amplified bands from the differential display screen were cloned in the 

Sfrl site of the pPCR-Script SK(+) plasmid (Stratagene), and cDNA amplified from 
the rapid amplification of cDNA ends were isolated by TA cloning in the pCR3 
plasmid (Invitrogen). DNA was sequenced using an automatic di-deoxy sequencer 
(Perkin Elmer ABI PRISM 377). 

20 • . .. 

Identification of Human cDNA 

Differentially expressed murine 3' sequences identified from the differential 
display screen were compared with random human expressed sequence tags (EST) 
25 present in the dbEST database of GenBank T ^ of the United States National Center for 
Biotechnology Information (NCBI). The sequences potentially related to the murine 
EST isolated from the differential display screen were combined in a contig and used 
to construct a human consensus sequence corresponding to a putative cDN A. 

3.0 One such cDNA was found to correspond to GenBank cDNA sequence 

g4507170. The corresponding polypeptide sequence is GenBank sequence 
g45071 71 , which is noted in GenBank as corresponding to SPARC. 
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Other mouse genes upregulated in lymphoid tissue in response to oromucosal 
administration of IFN-a as described above have also been found to be upregulated 
in the spleen of mice in response to intravenous administration of IFN-a. A similar 
5 . result is anticipated in respect of the mouse gene corresponding to the human gene 
identified by Genbank cDNA accession no. g4507170 when intravenous 
administration of IFN-a is carried out as described in Example 17 below. 

Furthermore, mRNAs corresponding to human gene analogues of mouse 
10 genes found to be upregulated in response to oromucosal and intravenous 

administration of IFN-a have been found to be enhanced in human peripheral blood 
mononuclear cells following treatment with IFN-a in vitro. The same result is 
anticipated for mRNA corresponding to the cDNA as set forth in SEQ. ID. No. 3 1 
when human peripheral blood mononuclear cells are treated with IFN-a as described 
1 5 in Example 1 8 below. 

Example 17 

Intravenous administration of IFN-a 

20 

Male DBA/2 mice are injected intravenously with 100,000 IU of recombinant 
murine IFN-a purchased from Life Technologies Inc. in 200 |J,1 of PBS or treated . 
with an equal volume of PBS alone. Eight hours later the animals are sacrificed by 
cervical dislocation and the spleen was removed using conventional procedures. 

25 Total RNA was extracted by the method of Chomczynski and Sacchi (Anal. 

Biochem. (1987) 162 , 156-159) and 10.0 fig of total RNA per sample is subjected to 
Northern blotting in the presence of glyoxal and hybridised with a cDNA probe for 
the mRNA of interest as described by Dandoy-Dron et al. (J. Biol. Chem. (1998) 
273 , 7691-7697). The blots are first exposed to autoradiography and then quantified 

30 using a Phospholmager according to the manufacturer 1 s instructions. 
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Testing Type 1 interferon responsiveness z>? vitro ' 

Human peripheral blood mononuclear cells (PBMC) from normal donors are 
isolated on Ficoll-Hypaque density gradients and treated in vitro vvdth 1 0,000 IU of 
5 recombinant human IFN-a2 (intron A from Schering-Plough) in PBS or with an 

equal volume of PBS alone. Eight hours later the cells are centrifuged (800 x g for 10 
minutes) and the cell. pellet recovered. Total RNA is extracted from the cell pellet by 
the method of Chomczynski and Sacchi and 1 0.0 \ig of total RNA per sample is 
subjected to Northern blotting as described in Example 17 above. 

10 

• The same procedure can be used to predict Type 1 interferon responsiveness 
using PBMC taken from a patient proposed to be treated with a Type 1 interferon. 



15 
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CLABMS: V 

1 . A method of predicting responsiveness of a patient to treatment with a 
Type 1 interferon, which comprises determining the level of one or more 
proteins selected from the proteins defined by the sequences set forth in SEQ 
ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID 
NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, 
SEQ ID NO: 30 or SEQ ID NO: 32 and naturally-occurring variants thereof, 
or one or more of the corresponding mRNAs, in a cell sample from said 
patient, wherein said sample is obtained from said patient following 
administration of a Type 1 interferon or is treated prior to said determining 
with a Type 1 interferon in vitro. 

2. A method as claimed in claim 1 wherein the interferon administered 
prior to obtaining said sample or used to treat said sample in vitro is the 
interferon proposed for treatment of the patient. 

3. A method as claimed in claim 1 or 2 wherein a sample comprising peripheral 
blood mononuclear cells isolated from a blood sample of the patient is treated 
with a Type 1 interferon in vitro. 

4. A method as claimed in any one of claims 1 to 3 wherein said 
determining comprises determining the level of one or more mRNAs 
encoding a protein selected from the proteins defined by the sequences set 
forth in SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ 
ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 
18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ 
ID NO: 28, SEQ ID NO: 30 or SEQ ID NO: 32 and naturally-occurring 
variants of said proteins. 
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5.- A method. as claimed in claim 4 wherein said mKNA, or a portion thereof, is . 



. 7. A method as claimed in any one of claims 1 to 3 wherein said determining 



comprises determining the level of one or more proteins selected from the 



proteins defined by the sequences set forth in SEQ ID NO: 2, SEQ ID NO: 4, 
SEQ ID NO: 6, SEQ ID NO: 8,.SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID " : 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, 
SEQ ID NO: 24, SEQ ED NO: 26, SEQ ID NO: 28, SEQ ID NO: 30 or SEQ 
ID NO: 32 and naturally-occurring variants thereof. 



amplified prior to detection^ . 



6. 



A method as claimed in claim 4 or claim 5 wherein said mKNA, or an 
amplification product thereof, is detected by using a nucleic acid probe 
attached to a solid support. 
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SEQUENCE LISTING 

<110> PHARMA PACIFIC PTY. LTD. 

<12G> Interferon- alpha induced gene 

<130> N78862A JCI 

<140> 
<141> 

<160> 32 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2864 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (46).. (1983) 

<400> 1 

ccagcggccg ccgacgctag gaggccgcgc tccgcccccg ctacc atg agg ccc egg 57 

Met Arg Pro Arg 
1 

aaa gec ttc ctg etc ctg ctg etc ttg ggg ctg gtg cag ctg ctg gee 
Lys Ala Phe Leu Leu Leu Leu Leu Leu Gly Leu Val Gin Leu Leu Ala 
5 10 15 20 

gtg gcg ggt gee gag ggc ccg gac gag gat tct tct aac aga gaa aat 
Val Ala Gly Ala Glu Gly Pro Asp Glu Asp Ser Ser Asn Arg Glu Asn 
25 30 35 ' 

gee att gag gat gaa gag gag gag gag gag gaa gat gat gat gag gaa 
Ala lie Glu Asp Glu Glu Glu Glu Glu Glu Glu Asp Asp Asp Glu Glu 
40 45 50 

gaa gac gac. ttg gaa gtt aag gaa gaa aat gga gtc ttg gtc eta aat 
Glu Asp Asp Leu Glu Val Lys Glu Glu Asn Gly Val Leu Val Leu Asn 
55 60 65 



105 
153 
201 
249 



gat gca aac ttt gat aat ttt gtg get gac aaa gac aca gtg ctg ctg 297 
Asp Ala Asn Phe Asp Asn Phe Val Ala Asp Lys Asp Thr Val Leu Leu 
70 75 80 

gag ttt tat get cca tgg tgt gga cat tgc aag cag ttt get ccg gaa 345 
Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Gin Phe Ala Pro Glu 
85 90 95 100 

tat gaa aaa att gee aac ata tta aag gat aaa gat cct ccc att cct 393 
Tyr Glu Lys lie Ala Asn lie Leu Lys Asp Lys Asp Pro Pro lie Pro 
105 110 115 
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gtt gcc aag ate gat gca acc tea gcg tct gtg ctg gec age agg ttt 
Val Ala Lys lie Asp Ala Thr Ser Ala Ser Val Leu Ala Ser Arg Phe 
120 125 130 

gat gtg agt ggc tac ccc acc ate aag ate ctt aag aag ggg cag get 
Asp Val Ser Gly Tyr Pro Thr lie Lys He Leu Lys Lys Gly Gin Ala 
135 140 . 145 

gta gac tac gag ggc tec aga acc cag gaa gaa aft gtt gcc aag gtc 
Val Asp Tyr Glu Gly Ser Arg Thr Gin Glu Glu He Val Ala Lys Val 
150 155 160 

aga gaa gtc tec cag ccc gac tgg acg cct cca cca gaa gtc acg ctt 
Arg Glu Val Ser Gin Pro Asp Trp Thr Pro Pro Pro Glu Val Thr Leu 
165 170 175 180 



gtg ttg acc aaa gag aac ttt gat gaa gtt gtg aat gat gca gat ate 
Val Leu Thr Lys Glu Asn Phe Asp Glu Val Val Asn Asp Ala Asp He 
185 190 195 



att ctg gtg gag ttt tat gcc cca tgg tgt gga cac tgc aag aaa ctt 
He Leu Val Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Lys Leu 
200 205 210 

gcc ccc gag tat gag aag gcc gcc aag gag etc age aag cgt tct cct 
Ala Pro Glu Tyr Glu Lys Ala Ala Lys Glu Leu Ser Lys Arg Ser Pro 
215 220 225 



cca att ccc ctg gca aag gtc gac gcc acc gca gaa aca gac ctg gcc 
Pro He Pro Leu Ala Lys Val Asp Ala Thr Ala Glu Thr Asp Leu Ala 
230 235 240 

aag agg ttt gat gtc tct ggc tat ccc acc ctg aaa att ttc cgc aaa 
Lys Arg Phe Asp Val Ser Gly Tyr Pro Thr Leu Lys He Phe Arg Lys 
245 250 255 260 

tat gac tac aac ggc cca cga gaa aaa tat gga ate gtt 
Tyr Asp Tyr Asn Gly Pro Arg Glu Lys Tyr Gly He Val 
265 270 275 



gga agg cct 
Gly Arg Pro 



gat tac atg ate gag cag tec ggg cct ccc tec aag gag att ctg acc 
Asp Tyr Met He Glu Gin Ser Gly Pro Pro Ser Lys Glu He Leu Thr 
280 285 290 

ctg aag cag gtc cag gag ttc ctg aag gat gga gac gat gtc ate ate 
Leu Lys Gin Val Gin Glu Phe Leu Lys Asp Gly Asp Asp Val He He 
295 300 305 



ate ggg gtc ttt aag ggg. gag agt gac cca gcc tac cag caa tac cag 
He Gly Val Phe Lys Gly Glu Ser Asp Pro Ala Tyr Gin Gin Tyr Gin 
310 315 320 
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441 
489 



537 



585 



633 



681 



729 



777 



825 



873 



921 



969 



1017 
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gat gcc get aac aac ctg a_ga gaa gat tac aaa ttt cac cac act ttc 
Asp Ala Ala Asn Asn Leu Arg 61 u Asp Tyr Lys Phe His His Thr Phe 
325 330 335 340 

age aca gaa ata gca aag ttc ttg aaa gtc tec cag ggg cag ttg gtt 
Ser Thr Glu lie Ala Lys Phe Leu Lys Val Ser Gin Gly Gin Leu Val 
345 350 355 

gta atg cag cct gag aaa ttc cag tec aag tat gag ccc egg age cac 
Val Met Gin Pro Glu Lys Phe Gin Ser Lys Tyr Glu Pro Arg Ser His 
360 365 370 

atg atg gac gtc cag ggc tec ace cag gac teg gcc ate aag gac ttc 
Met Met Asp Val Gin Gly Ser Thr Gin Asp Ser Ala lie Lys Asp Phe 
375 380 385 

gtg ctg aag tac gcc ctg ccc ctg gtt ggc cac cgc aag gtg tea aac 
Val Leu Lys Tyr Ala Leu Pro Leu Val Gly His Arg Lys Val Ser Asn 
390 395 400 

gat get aag cgc tac ace agg cgc ccc ctg gtg gtc gtc tac tac agt 
Asp Ala Lys Arg Tyr Thr Arg Arg Pro Leu Val Val Val Tyr Tyr Ser 
405 410 415 420 

gtg gac ttc age ttt gat tac aga get gca act cag ttt tgg egg age 
Val Asp Phe Ser Phe Asp Tyr Arg Ala Ala Thr Gin Phe Trp Arg Ser 
425 430 435 

aaa gtc eta gag gtg gcc aag gac ttc cct gag tac ace ttt gcc att 
Lys Val Leu Glu Val Ala Lys Asp Phe Pro Glu Tyr Thr Phe Ala lie 
440 445 450 

gcg gac gaa gag gac tat get ggg gag gtg aag gac ctg ggg etc age 
Ala Asp Glu Glu Asp Tyr Ala Gly Glu Val Lys Asp Leu Gly Leu Ser 
455 460 • 465 

gag agt ggg gag gat gtc aat gcc gcc ate ctg gac gag agt ggg aag 
Glu Ser Gly Glu Asp Val Asn Ala Ala He Leu Asp Glu Ser Gly Lys 
470 475 480 

aag ttc gcc atg gag cca gag gag ttt gac tct gac ace etc cgc gag 
Lys Phe Ala Met Glu Pro Glu Glu Phe Asp Ser Asp Thr Leu Arg Glu 
485 490 495 500 

ttt gtc act get ttc aaa aaa gga aaa ctg aag cca gtc ate aaa tec 
Phe Val Thr Ala Phe Lys Lys Gly Lys Leu Lys Pro Val He Lys Ser 
505 510 515 



cag cca gtg ccc aag aac aac aag gga ccc gtc aag gtc gtg gtg gga 
Gin Pro Val Pro Lys Asn Asn Lys Gly Pro Val Lys Val Val Val Gly 
520 525 530 



aag ace ttt gac tec att gtg atg gac ccc aag aag gac gtc etc ate 
Lys Thr Phe Asp Ser He Val Met Asp Pro Lys Lys Asp Val Leu He 
535 540 545 
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1113 



1161 



1209 



1257 



1305 



1353 



1401 



1449 



1497 



1545 



1593 



1641 



1689 
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gag ttc tac gcg cca tgg tgc dfgg cac tgc aag cag eta gag epe gtg 1737 
Glu. Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Gin Leu Glu Pro Val 
550 555 560 ■ 

tac aac age ctg gee aag aag tac aag ggc caa aag ggc ctg gtc ate 1785 
Tyr Asn Ser Leu Ala Lys Lys Tyr Lys Gly Gin Lys Gly Leu Val lie 
565 570 575 580 

gee aag atg gac gee act gee aac gac gtc ccc age gac cgc tat aag. 1833 
Ala Lys Met Asp Ala Thr Ala Asn Asp Val Pro Ser Asp Arg Tyr Lys . 

585 590 595 

gtg gag ggc ttc ccc ace ate tac ttc gec ccc agt ggg gac aaa aag 1881 
Val Glu Gly Phe Pro Thr He Tyr Phe Ala Pro Ser Gly Asp Lys Lys 
600 605 610 

aac cca gtt aaa ttt gag ggt gga gac aga gat ctg gag cat ttg age 1929 
Asn Pro Val Lys Phe Glu Gly Gly Asp Arg Asp Leu Glu His Leu Ser 
615 620 625 

aag ttt ata gaa gaa cat gee aca aaa ctg age agg acc aag gaa gag 1977 
Lys Phe He Glu Glu His Ala Thr Lys Leu Ser Arg Thr Lys Glu Glu 
630 635 640 

ctt tga aggectgagg tetgeggaag gtgggaggag gcagacgccc tgcgtggccc 2033 

Leu 

645 

atggtcgggg cgtccaccgg aggceggcaa caaacgacag tatcteggat tccttttttt 2093 
ttttttttaa ttttttatac tttgttgttt cacttcatgc tctgaatact gaataaccat 2153 
gaatgactga atagtttagt ccagattttt acagaggata catctatttt tatcattatt 2213 . 
tggggtttga aaaatttttt tttacacctt ctaatttctt tatttctcaa agcagataat 2273 
tcttctgtgt gaaaatgttt tcttttttta atttaaggtt taaaattcct tttccaaatc 2333 
atgttgattt tgctctttaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaagaagg 2393 
gctgggacca acegggtgag atccacaagt ctctggatgt ggctgaaggc aaatacacaa 2453 
ttgaagtact ttctgttttg aagtgctttc ccttttgaat ctggtttgaa acatgeaget 2513 
tctgtctcta geccaaggaa agaccaaaac atagggaaat aaaagcattt atctttgtct 2573 
tggaagtaat tgttgaagtt gtgcagttga teagtgeaca gttagctgea atgtttatag 2633 
aaattgattg ttaaaccaaa tttacactgg catgtgtggt gtagtttcta aaaggcactt 2693 
cacatttgaa atttttctta-ccttagaaag tttctagtga tctaaatgtc tagttttgta 2753 
ttcttttgtg tgtgttcact gtttctcagt attaccactt gaataattct ctgtacaggg 2813 . 
gggtttgtgc tatacactgg gatgtctaat tgcagcaata aagectttet t 2864 
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<210> 2 
<211> 646 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Arg Pro Arg Lys Ala Phe Leu Leu Leu Leu Leu Leu Gly Leu Val 
1 5 10 15 

Gin Leu Leu Ala Val Ala Gly Ala Glu Gly Pro Asp Glu Asp Ser Sen 

20 . . 25 30 

Asn Arg Glu Asn Ala lie Glu Asp Glu Glu Glu Glu Glu Glu Glu Asp 
35 40 45 

Asp Asp Glu Glu Glu Asp Asp Leu Glu Val Lys Glu Glu Asn Gly Val 
50 55 60 

Leu Val Leu Asn Asp Ala Asn Phe Asp Asn Phe Val Ala Asp Lys Asp 
65 70 75 80 

Thr Val Leu Leu Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Gin 
85 90 95 

Phe Ala Pro Glu Tyr Glu Lys He Ala Asn He Leu Lys Asp Lys Asp 
100 105 110 

Pro Pro lie Pro Val Ala Lys He Asp Ala Thr Ser Ala Ser Val Leu 
115 120 125 

Ala Ser Arg Phe Asp Val Ser Gly Tyr Pro Thr He Lys He Leu Lys 
130 135 140 

Lys Gly Gin Ala Val Asp Tyr Glu Gly Ser Arg Thr Gin Glu Glu He 
145 150 155 160 

Val Ala Lys Val Arg Glu Val Ser Gin Pro Asp Trp Thr Pro Pro Pro 
165 170 175 

Glu Val Thr Leu Val Leu Thr Lys Glu Asn Phe Asp Glu Val Val Asn 
180 185 190 

Asp Ala Asp lie lie Leu Val Glu Phe Tyr Ala Pro Trp Cys Gly His 
195 200 205 

Cys Lys Lys Leu Ala Pro Glu Tyr Glu Lys Ala Ala Lys Glu Leu Ser 
210 215 220 

Lys Arg Ser Pro Pro lie Pro Leu Ala Lys Val Asp Ala Thr Ala Glu 
225 230 235 240 

Thr Asp Leu Ala Lys Arg Phe Asp Val Ser Gly Tyr Pro Thr Leu Lys 
245 250 255 
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He Phe Arg Lys Gly Arg Pro Tyr Asp Tyr Asn Gly Pro Arg Glu Lys 

260 * ; 265 270 * 

tyr Gly He Val Asp Tyr Met lie Glu Gin Ser Gly Pro Pro Ser Lys 
; 275 280 285 

Glu He Leu Thr Leu Lys Gin Val Gin Glu Phe Leu Lys Asp Gly Asp 
290 295 300 

Asp Val He lie He Gly Val Phe Lys Gly Glu Ser Asp Pro Ala Tyr 
305 310 315 320 

Gin Gin Tyr Gin Asp Ala Ala Asn Asn Leu Arg Glu Asp Tyr Lys Phe 

; 325 330 335 

His His Thr Phe Ser Thr Glu He Ala Lys Phe Leu Lys Val Ser Gin 
340 345 350 

Gly Gin Leu; Val Val Met Gin Pro Glu Lys Phe Gin Ser Lys Tyr Glu 
355 360 365 

Pro Arg Ser His Met Met Asp Val Gin Gly Ser Thr Gin Asp Ser Ala 
370 375 380 

lie Lys Asp Phe Val Leu Lys Tyr Ala Leu Pro Leu Val Gly His Arg 
385 390 395 400 

Lys Val Ser Asn Asp Ala Lys Arg Tyr Thr Arg Arg Pro Leu Val Val 
405 410 415 

Val Tyr Tyr Ser Val Asp Phe Ser Phe Asp Tyr Arg Ala Ala Thr Gin 
420 425 430 

Phe Trp Arg Ser Lys Val Leu Glu Val Ala Lys Asp Phe Pro Glu Tyr 
435 440 445 

Thr Phe Ala lie Ala Asp Glu Glu Asp Tyr Ala Gly Glu Val Lys Asp 
450 455 460 

Leu Gly Leu Ser Glu Ser Gly Glu Asp Val Asn Ala Ala He Leu Asp 
465 470 475 480 

Glu Ser Gly Lys Lys Phe Ala Met Glu Pro Glu Glu Phe Asp Ser Asp 
485 490 495 . 

Thr Leu Arg Glu Phe Val Thr Ala Phe Lys Lys Gly Lys Leu Ly$ Pro 
500 505 510 

Val He Lys Ser Gin Pro Val Pro Lys Asn Asn Lys Gly Pro Val Lys 
515 520 525 

Val Val Val Gly Lys Thr Phe Asp Ser He Val Met Asp Pro Lys Lys 
530 535 540 

Asp Val Leu He Glu Phe Tyr Ala Pro Trp Cys Gly His Cys Lys Gin 
545 550 555 560 
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Leu Glu Pro Val Tyr Asn Ser Leu Ala Lys Lys Tyr Lys Gly Gin Lys 
565 570 575 

Gly Leu Val He Ala Lys Met Asp Ala Thr Ala Asn Asp Val Pro Ser 
580 585 590 

Asp Arg Tyr Lys Val Glu Gly Phe Pro Thr He Tyr Phe Ala Pro Ser 
595 600 605 

Gly Asp Lys Lys Asn Pro Val Lys Phe Glu Gly Gly Asp Arg Asp Leu 
610 615 620 

Glu His Leu Ser Lys Phe He Glu Glu His Ala Thr Lys Leu Ser Arg 
625 630 635 640 

Thr Lys Glu Glu Leu 
645 

<210> 3 

<211> 994 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (25).. (516) 

<400> 3 

tgctggccag cacctcgagg gaag atg gcg gac gag gag aag ctg ccg ccc 51 

Met Ala Asp Glu Glu Lys Leu Pro Pro 
1 5 

ggc tgg gag aag cgc atg age cgc age tea ggc cga gtg tac tac ttc 99 
Gly Trp Glu Lys Arg Met Ser Arg Ser Ser Gly Arg Val Tyr Tyr Phe 
10 15 20 -25 

aac cac ate act aac gee age cag tgg gag egg ccc age ggc aac age 147 
Asn His He Thr Asn Ala Ser Gin Trp Glu Arg Pro Ser Gly Asn Ser 
30 35 40 

age agt ggt ggc aaa aac ggg cag ggg gag cct gee agg gtc cgc tgc 195 
Ser Ser Gly Gly Lys Asn Gly Gin Gly Glu Pro Ala Arg Val Arg Cys 
45 50 55 



teg cac ctg ctg gtg aag cac age cag tea egg egg ccc teg tec tgg 243 
Ser His Leu Leu Val Lys His Ser Gin Ser Arg Arg Pro Ser Ser Trp 
60 65 70 

egg cag gag aag ate acc egg acc aag gag gag gee ctg gag ctg ate 291 
Arg Gin Glu Lys lie Thr Arg Thr Lys Glu Glu Ala Leu Glu Leu lie 
75 80 85 

aac ggc tac ate cag aag ate aag teg gga gag gag gac ttt gag tct 339 
Asn Gly Tyr He Gin Lys He Lys Ser Gly Glu Glu Asp Phe Glu Ser 
90 95 100 105 
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ctg gcc tea cag ttc age gac tgc 
Leu Ala Ser Gin Phe Ser Asp Cys 
110 . 

ctg ggt gcc ttc age aga ggt cag 
Leu Gly Ala Phe Ser Arg Gly Gin 
125 

teg ttt gcg ctg egg acg ggg gag 
Ser Phe Ala Leu Arg Thr Gly Glu 
140 145 

tec ggc ate cac ate ate etc cgc 
Ser Gly lie His lie He Leu Arg 
155 160 

gcctcggggc agggcagggc ggctaggecg gccagctccc ccttgcccgc cagccagtgg 596 

ccgaaccccc cactccctgc cacegtcaca cagtatttat tgttcccaca atggctggga 656 

gggggecett ccagattggg ggccctgggg tccccactcc ctgtccatcc ccagttgggg 716 

ctgcgaccgc cagattctcc cttaaggaat tgacttcagc aggggtggga ggctcccaga 776 

cccagggcag tgtggtggga ggggtgttcc aaagagaagg cctggtcagc agagccgccc 836 

cgtgtccccc caggtgctgg aggcagactc gagggecgaa ttgtttctag ttaggccacg 896 

ctcctctgtt cagtegcaaa ggtgaacact catgeggcag ccatgggccc tctgagcaac 956 

tgtgcagacc ctttcacccc caattaaacc cagaacca 994 



<210> 4 
<211> 164 
<212> PRT . 
<213> Homo sapiens 

<400> 4 

Met Ala Asp Glu Glu Lys Leu Pro Pro Gly Trp Glu Lys Arg Met Ser 
1 5 10 15 

Arg Ser Ser Gly Arg Val Tyr Tyr Phe Asn His lie Thr Asn Ala Ser 
20 25 30 

Gin Trp Glu Arg Pro Ser Gly Asn Ser Ser Ser Gly Gly Lys Asn Gly 
35 40 45 

Gin Gly Glu Pro Ala Arg Val Arg Cys Ser His Leu Leu Val Lys His 
50 55 60 

Ser Gin Ser Arg Arg Pro Ser Ser Trp Arg Gin Glu Lys He Thr Arg 
65 70 75 80 



age tea gcc aag gcc agg gga gac 387 
Ser Ser Ala Lys Ala Arg Gly Asp 

. 115 . ■ 120 

atg cag aag cca ttt gaa gac gcc 435 
Met Gin Lys Pro Phe Glu Asp Ala 
130 135 

atg age ggg ccc gtg ttc acg gat 483 
Met Ser Gly Pro Val Phe Thr Asp 

150 ; .:: :. 

act gag tga gggtggggag cccaggcctg 536 
Thr Glu 
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Thr Lys Glu Glu Ala Leu Glu Leu He Asn Gly Tyr He Gin Lys He 
85 90 ^95 

Lys Ser Gly Glu Glu Asp Phe Glu Ser Leu Ala Ser Gin Phe Ser Asp 
100 105 110 

Cys Ser Ser Ala Lys Ala Arg Gly Asp Leu Gly Ala Phe Ser Arg Gly 
115 120 125 

Gin Met Gin Lys Pro Phe Glu Asp Ala Ser Phe Ala Leu Arg Thr Gly 
130 135 140 

Glu Met Ser Gly Pro Val Phe Thr Asp Ser Gly He His He He Leu 
145 150 155 160 

Arg Thr Glu 



*210> 5 

<211> 2545 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (40).. (417) 



<400> 5 

atccaataca ggagtgactt ggaactccat tctatcact atg aag aaa agt ggt 54 

Met Lys Lys Ser Gly 
1 5 

gtt ctt ttc etc ttg ggc ate ate ttg ctg gtt ctg att gga gtg caa 102 
Val Leu Phe Leu Leu Gly He He Leu Leu Val Leu He Gly Val Gin 
10 15 20 - 

gga ace cca gta gtg aga aag ggt cgc tgt tec tgc ate age acc aac 150 
Gly Thr Pro Val Val Arg Lys Gly Arg Cys Ser Cys He Ser Thr Asn 
25 30 35 

caa ggg act ate cac eta caa tec ttg aaa gac ctt aaa caa ttt gec 198 
Gin Gly Thr lie His Leu Gin Ser Leu Lys Asp Leu Lys Gin Phe Ala 
40 45 50 

cca age cct tec tgc gag aaa att gaa ate att get aca ctg aag aat 246 
Pro Ser Pro Ser Cys Glu Lys He Glu He He Ala Thr Leu Lys Asn 
55 60 65 . 

gga gtt caa aca tgt eta aac cca gat tea gca gat gtg aag gaa ctg 294 
Gly Val Gin Thr Cys Leu Asn Pro Asp Ser Ala Asp Val Lys Glu Leu 
70 75 80 85 

att aaa aag tgg gag aaa cag gtc age caa aag aaa aag caa aag aat 342 
He Lys Lys Trp Glu Lys Gin Val Ser Gin Lys Lys Lys Gin Lys Asn 
90 95 100 
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ggg aaa aaa cat caa aaa aag aaa gtt ctg aaa gtt cga aaa tct caa 390 
Gly Lys Lys His Gin Lys Lys Lys Val Leu Lys Val Arg Lys Ser Gin 
105 110 115 

cgt tct cgt caa aag aag act aca taa gagaccactt caccaataag 437 
Arg Ser Arg Gin Lys Lys Thr Thr 

•" 120 ' 125 ' . • ' • • 

tattctgtgt taaaaatgtt ctattttaat tataccgcta tcattccaaa ggaggatggc 497 
atataataca aaggcttatt aatttgacta gaaaatttaa aacattactc tgaaattgta 557 
actaaagtta gaaagttgat tttaagaatc caaacgttaa gaattgttaa aggctatgat 617 
tgtctttgtt cttctaccac ccaccagttg aatttcatca tgcttaaggc catgatttta 677 
gcaataccca tgtctacaca gatgttcacc caaccacatc ccactcacaa cagctgcctg 737 
gaagagcagc cctaggcttc cacgtactgc agcctccaga gagtatctga ggcacatgtc 797 
agcaagtcct aagcctgtta gcatgctggt gagccaagca gtttgaaatt gagctggacc 857 
tcaccaagct gctgtggcca tcaacctctg tatttgaatc agcctacagg cctcacacac 917 
aatgtgtctg agagattcat gctgattgtt attgggtatc accactggag atcaccagtg 977 
tgtggctttc agagcctcct ttctggcttt ggaagccatg tgattccatc ttgcccgctc 1037 
aggctgacca ctttatttct ttttgttccc ctttgcttca ttcaagtcag ctcttctcca 1097 
tcctaccaca atgcagtgcc tttcttctct ccagtgcacc tgtcatatgc tctgatttat 1157 
ctgagtcaac tcctttctca tcttgtcccc aacaccccac agaagtgctt tcttctccca 1217 
attcatcctc actcagtcca gcttagttca agtcctgcct cttaaataaa cctttt'tgga 1277 
cacacaaatt atcttaaaac tcctgtttca cttggttcag taccacatgg gtgaacactc 1337 
aatggttaac taattcttgg gtgtttatcc tatctctcca accagattgt cagctccttg 1397 
agggcaagag ccacagtata tttccctgtt tcttccacag tgcctaataa tactgtggaa 1457 
ctaggtttta ataatttttt aattgatgtt gttatgggca ggatggcaac cagaccattg 1517 
tctcagagca ggtgctggct ctttcctggc tactccatgt tggctagcct ctggtaacct 1577 
cttacttatt atcttcagga cactcactac agggaccagg gatgatgcaa catccttgtc 1637 
tttttatgac aggatgtttg ctcagcttct ccaacaataa gaagcacgtg gtaaaacact 1697 
tgcggatatt ctggactgtt tttaaaaaat atacagttta ccgaaaatca tataatctta 1757 
caatgaaaag gactttatag atcagccagt gaccaacctt ttcccaacca tacaaaaatt 1817. 
ccttttcccg aaggaaaagg gctttctcaa taagcctcag ctttctaaga tctaacaaga 1877 
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tagceaccga gatccttatc 



gaaactcatt ttaggcaaat atgagtttta ttgtccgttt 



1937 



acttgtttca gagtttgtat tgtgattatc aattaccaca ccatctccca tgaagaaagg 1997 
gaacggtgaa gtactaagcg ctagaggaag cagccaagtc ggttagtgga agcatgattg 2057 
gtgcccagtt agcctctgca ggatgtggaa acctccttcc aggggaggtt cagtgaattg 2117 
tgtaggagag gttgtctgtg gccagaattt aaacctatac tcactttccc aaattgaatc 2177 
actgctcaca ctgctgatga tttagagtgc tgtccggtgg agatcccacc cgaacgtctt 2237 
atctaatcat gaaactccct agttccttca tgtaacttcc ctgaaaaatc taagtgtttc 2297 
ataaatttga gagtctgtga cccacttacc ttgcatctca caggtagaca gtatataact 2357 
aacaaccaaa gactacatat tgtcactgac acacacgtta taatcattta tcatatatat 2417 
acatacatgc atacactctc aaagcaaata atttttcact tcaaaacagt attgacttgt 2477 
ataccttgta atttgaaata ttttctttgt taaaatagaa tggtatcaat aaatagacca 2537 
ttaatcag 2545 

<210> 6 
<211> 126 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Met Lys Lys Ser Gly Val Leu Phe Leu Leu 61 y lie lie Leu Leu Val 
1 5 10 15 

Leu He Gly Val Gin Gly Thr Pro Val Val Arg Lys Gly Arg Cys Ser 
20 25 30 

Cys lie Ser Thr Asn Gin Gly Thr He His Leu Gin Ser Leu Lys Asp 



Leu Lys Gin Phe Ala Pro Ser Pro Ser Cys Glu Lys He Glu He lie 
50 55 60 

Ala Thr Leu Lys Asn Gly Val Gin Thr Cys Leu Asn Pro Asp Ser Ala 
65 70 75 80 

Asp Val Lys Glu Leu He Lys Lys Trp Glu Lys Gin Val Ser Gin Lys 
85 90 95 

Lys Lys Gin Lys Asn Gly Lys Lys His Gin Lys Lys Lys Val Leu Lys 
100 105 110 

Val Arg Lys Ser Gin Arg Ser Arg Gin Lys Lys Thr Thr 
115 120 125 



35 



40 



45 
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<21Q> 7 

<211> 1997 ... • 

<212> DNA , . 

<213> Homo sapiens : . 

<220> - - 

<221> CDS 

<222> (41).. (1834) 

<400> 7 

gtactatcct ccttactttt gggtcgggcc ctccgggaag atg gcg gcc gtg cag 55 

Met Ala Ala Val Gin 

" " ; i '• 5 . 

gcg gcc gag gtg aaa gtg gat ggc age gag ccg aaa ctg age aag aat 103 
Ala Ala Glu Val Lys Val Asp Gly Ser Glu Pro Lys Leu Ser Lys Asn 
10 15 20 



gag ctg aag aga cgc ctg aaa get gag aag- aaa gta gca gag aag gag 151 
Glu Leu Lys Arg Arg Leu Lys Ala Glu Lys Lys Val Ala Glu Lys Glu 
25 30 35 

gcc aaa cag aaa gag etc agt gag aaa cag eta age caa gcc act get 199 
Ala Lys Gin Lys Glu Leu Ser Glu Lys Gin Leu Ser Gin Ala Thr Ala 
40 45 50 

get gcc ace aac cac acc act gat aat ggt gtg ggt cct gag gaa gag 247 
Ala Ala Thr Asn His Thr Thr Asp Asn Gly Val Gly Pro Glu Glu Glu 
55 60 65 

age gtg gac cca aat caa tac tac aaa ate cgc agt caa gca att cat 295 
Ser Val Asp Pro Asn Gin Tyr Tyr Lys He Arg Ser Gin Ala He His 
70 75 ' 80 .85. 

cag ctg aag gtc aat ggg gaa gac cca tac cca cac aag ttc cat gta 343 
Gin Leu Lys Val Asn Gly Glu Asp Pro Tyr Pro His Lys Phe His Val 
90 95 100 

gac ate tea etc act gac ttc ate caa aaa tat. agt cac ctg cag cct 391 
Asp. He Ser Leu Thr Asp Phe lie Gin Lys Tyr Ser His Leu Gin Pro 
105 110 . 115 

ggg gat cac ctg act gac ate acc tta aag gtg gca ggt agg ate cat 439 
Gly Asp His Leu Thr Asp He Thr Leu Lys Val Ala Gly Arg He His 
120 125 130 

gcc aaa aga get tct ggg gga aag etc ate ttc tat gat ctt cga gga 487 
Ala Lys Arg Ala Ser Gly Gly Lys Leu He Phe Tyr Asp Leu Arg Gly 
135 140 145 

gag 999 gtg aag ttg caa gtc atg gcc aat tec aga aat tat aaa tea 535 
Glu Gly Val Lys Leu Gin Val Met Ala Asn Ser Arg Asn Tyr Lys Ser 
150 155 160 165 
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gaa gaa gaa ttt att cat att aat aac aaa ctg cgt egg gga gac ata 
Glu Glu Glu Phe He His lie Asn Asn Lys Leu Arg Arg Gly Asp lie 
170 175 180 



583 



att gga gtt cag ggg aat cct ggt aaa acc aag aag ggt gag ctg age 
lie Gly Val Gin Gly Asn Pro Gly Lys Thr Lys Lys Gly Glu Leu Ser 
185 190 195 



631 



ate att ccg tat gag ate aca ctg ctg tct ccc tgt ttg cat atg tta 
lie lie Pro Tyr Glu He Thr Leu Leu Ser Pro Cys Leu His Met Leu 
200 205 210 



679 



cct cat ctt cac ttt ggg etc aaa gac aag gaa aca agg tat cgc cag 
Pro His Leu His Phe Gly Leu Lys Asp Lys Glu Thr Arg Tyr Arg Gin 
215 220 225 



727 



aga tac ttg gac ttg ate ctg aat gac ttt gtg agg cag aaa ttt ate 775 
Arg Tyr Leu Asp Leu lie Leu Asn Asp Phe Val Arg Gin Lys Phe lie 
230 235 240 245 

ate cgc tct aag ate ate aca tat ata aga agt ttc tta gat gag ctg 823 
He Arg Ser Lys He He Thr Tyr lie Arg Ser Phe Leu Asp Glu Leu 
250 255 260 



gga ttc eta gag att gaa act ccc atg atg aac ate ate cca ggg gga 871 

Gly Phe Leu Glu He Glu Thr Pro Met Met Asn He He Pro Gly Gly 
265 270 275 

gee gtg gec aag cct ttc ate act tat cac aac gag ctg gac atg aac 919 

Ala Val Ala Lys Pro Phe He Thr Tyr His Asn Glu Leu Asp Met Asn 

280 285 290 



tta tat atg aga att get cca gaa etc tat cat aag atg ctt gtg gtt 
Leu Tyr Met Arg He Ala Pro Glu Leu Tyr His Lys Met Leu Val Val 
295 300 305 



967 



ggt ggc ate gac egg gtt tat gaa att gga cgc cag ttc egg aat gag 
Gly Gly He Asp Arg Val Tyr Glu He Gly Arg Gin Phe Arg Asn Glu 
310 315 320 325 



1015 



ggg att gat ttg acg cac aat cct gag ttc acc acc tgt gag ttc tac 
Gly lie Asp Leu Thr His Asn Pro Glu Phe Thr Thr Cys Glu Phe Tyr 
330 335 340 



1063 



atg gee tat gca gac tat cac gat etc atg gaa ate acg gag aag atg 
Met Ala Tyr Ala Asp Tyr His Asp Leu Met Glu He Thr Glu Lys Met 
345 350 355 



1111 



gtt tea ggg atg gtg aag cat att aca ggc agt tac aag gtc acc tac 
Val Ser Gly Met Val Lys His He Thr Gly Ser Tyr Lys Val Thr Tyr 
360 365 370 



1159 



cac cca gat ggc cca gag ggc caa gee tac gat gtt gac ttc acc cca 
His Pro Asp Gly Pro Glu Gly Gin Ala Tyr Asp Val Asp Phe Thr Pro 
375 380 385 



1207 
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ccc ttc egg cga ate aac atg gta gaa gag ctt gag aaa gec ctg ggg 1255 
Pro Phe Arg Arg lie Asn Met Val Glu Glu Leu Glu Lys Ala Leu Gly 
390 395 400 405 

atg aag ctg cca gaa acg aac etc ttt gaa act gaa gaa act cgc aaa 1303 
Met Lys Leu Pro Glu Thr Asn Leu Phe Glu Thr Glu Glu Thr Arg Lys 
410 415 420 

att ctt gat gat ate tgt gtg gca aaa get gtt gaa tgc cct cca cct 1351 
He Leu Asp Asp lie Cys Val Ala Lys Ala Val Glu Cys Pro Pro Pro 
425 430 435, 

egg acc aca gee agg etc ctt gac aag ctt gtt ggg gag ttc ctg gaa 1399 
Arg Thr Thr Ala Arg Leu Leu Asp Lys Leu Val Gly Glu Phe Leu Glu 
440 445 450 

gtg act tgc ate aat cct aca ttc ate tgt gat cac cca cag ata atg 1447 
Val Thr Cys lie Asn Pro Thr Phe lie Cys Asp His Pro Gin He Met 
455 460 465 

age cct ttg get aaa tgg cac cgc tct aaa gag ggt ctg act gag cgc 1495 
Ser Pro Leu Ala Lys Trp His Arg Ser Lys Glu Gly Leu Thr Glu Arg 
470 475 480 485 

ttt gag ctg ttt gtc atg aag aaa gag ata tgc aat gcg tat act gag 1543 
Phe Glu Leu Phe Val Met Lys Lys Glu He Cys Asn Ala Tyr Thr Glu 
490 495 500 

ctg aat gat ccc atg egg cag egg cag ctt ttt gaa gaa cag gec aag 1591 
Leu Asn Asp Pro Met Arg Gin Arg Gin Leu Phe Glu Glu Gin Ala Lys 
505 510 515 

gec aag get gca ggt gat gat gag gee atg ttc ata gat gaa aac ttc 1639 
Ala Lys Ala Ala Gly Asp Asp Glu Ala Met Phe He Asp Glu Asn Phe 
520 525 - 530 

tgt act gee ctg gaa tat ggg ctg ccc ccc aca get ggc tgg ggc atg 1687 
Cys Thr Ala Leu Glu Tyr Gly Leu Pro Pro Thr Ala Gly Trp Gly Met 
535 540 545 

ggc att gat cga gtc gee atg ttt etc acg gac tec aac aac ate aag 1735 
Gly lie Asp Arg Val Ala Met Phe Leu Thr Asp Ser Asn Asn lie Lys 
550 555 560 . 565 

gaa gta ctt ctg ttt cct gec atg aaa ccc gaa gac aag aag gag aat 1783 
Glu Val Leu Leu Phe Pro Ala Met Lys Pro Glu Asp Lys Lys Glu Asn 
570 575 580 

gta gca acc act gat aca ctg gaa age aca aca gtt ggc act tct gtc 1831 
Val Ala Thr Thr Asp Thr Leu Glu Ser Thr Thr Val Gly Thr Ser Val 
585 590 595 

tag aaaataataa ttgcaagttg tataactcag gcgtctttgc atttctgega 1884 
aagatcaagg tetgeaaggg aattcttgtg tgetgettte catttgacac cgcagttctg 1944 
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ttcagccatc agaagagaga caaggaatta aaaatttctt tttaatcctg tta 1997 



<210> 8 
<211> 598 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Ala Ala Val Gin Ala Ala Glu Val Lys Val Asp Gly Ser Glu Pro 
1 5 10 15 

Lys Leu Ser Lys Asn Glu Leu Lys Arg Arg Leu Lys Ala Glu Lys Lys 
20 25 30 

Val Ala Glu Lys Glu Ala Lys Gin Lys Glu Leu Ser Glu Lys Gin Leu 
35 40 45 

Ser Gin Ala Thr Ala Ala Ala Thr Asn His Thr Thr Asp Asn Gly Val 
50 55 60 

Gly Pro Glu Glu Glu Ser Val Asp Pro Asn Gin Tyr Tyr Lys He Arg 
65 70 75 80 



Ser Gin Ala He His Gin Leu Lys Val Asn Gly Glu Asp Pro Tyr Pro 
85 90 95 

His Lys Phe His Val Asp He Ser Leu Thr Asp Phe He Gin Lys Tyr 
100 105 110 

Ser His Leu Gin Pro Gly Asp His Leu Thr Asp He Thr Leu Lys Val 
115 120 125 

Ala Gly Arg lie His Ala Lys Arg Ala Ser Gly Gly Lys Leu lie Phe 
130 135 140 

Tyr Asp Leu Arg Gly Glu Gly Val Lys Leu Gin Val Met Ala Asn Ser 
145 150 155 160 

Arg Asn Tyr Lys Ser Glu Glu Glu Phe He His He Asn Asn Lys Leu 
165 170 175 

Arg Arg Gly Asp He He Gly Val Gin Gly Asn Pro Gly Lys Thr Lys 
180 185 190 

Lys Gly Glu Leu Ser He He Pro Tyr Glu He Thr Leu Leu Ser Pro 
195 200 205 

Cys Leu His Met Leu Pro His Leu His Phe Gly Leu Lys Asp Lys Glu 
210 215 220 

Thr Arg Tyr Arg Gin Arg Tyr Leu Asp Leu He Leu Asn Asp Phe Val 
225 230 235 240 
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Arg Gin Lys Phe lie lie Arg Ser Lys lie lie Thr Tyr He Arg Ser^ 
'245 250 ^ 255 

Phe Leu Asp Glu Leu Gly Phe Leu Glu He Glu Thr Pro Met Met Asn 
260 265 270 

He He Pro Gly Gly Ala Val Ala Lys Pro Phe He Thr Tyr His Asn - 
275 280 285 

Glu Leu Asp Met Asn Leu Tyr Met Arg He Ala Pro Glu Leu Tyr His 
290 295 300 

Lys Met Leu Val Val Gly Gly lie Asp Arg Val Tyr Glu He Gly Arg 
305 310 315 320 

Gin Phe Arg Asn Glu Gly lie Asp Leu Thr His Asn Pro Glu Phe Thr 

325 330 335 

Thr Cys Glu Phe Tyr Met Ala Tyr Ala Asp Tyr His Asp Leu Met Glu 
340 345 350 

He Thr Glu Lys Met Val Ser Gly Met Val Lys His He Thr Gly Ser 

355 ; 360 365 

Tyr Lys Val Thr Tyr His Pro Asp Gly Pro Glu Gly Gin Ala Tyr Asp 
370 375 380 

Val Asp Phe Thr Pro Pro Phe Arg Arg He Asn Met Val Glu Glu Leu 

385 . 390 395 400 

Glu Lys Ala Leu Gly Met Lys Leu Pro Glu Thr Asn Leu Phe Glu Thr 
• 405 410 415 

Glu Glu Thr Arg Lys lie Leu Asp Asp lie Cys Val Ala Lys Ala Val 
420 425 430 

Glu Cys Pro Pro Pro Arg Thr Thr Ala Arg Leu Leu Asp Lys Leu Val 
435 440 445 

Gly Glu Phe Leu Glu Val Thr Cys He Asn Pro Thr Phe lie Cys Asp 
450 455 V 460 

His Pro Gin lie Met Ser Pro Leu Ala Lys Trp His Arg Ser Lys Glu 
465 470 475 480 

Gly Leu Thr Glu Arg Phe Glu Leu Phe Val Met Lys Lys Glu He Cys 
485 490 495 

Asn Ala Tyr Thr Glu Leu Asn Asp Pro Met Arg Gin Arg Gin Leu Phe 
500 505 510 

Glu Glu Gin Ala Lys Ala Lys Ala Ala Gly Asp Asp Glu Ala Met Phe 
515 520 525 

lie Asp Glu Asn Phe Cys Thr Ala Leu Glu Tyr Gly Leu Pro Pro Thr 
530 535 540 
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Ala Gly Trp Gly Met Gly He Asp Arg Val Ala Met Phe Leu Thr Asp 
545 550 555 560 

Ser Asn Asn He Lys Glu Val Leu Leu Phe Pro Ala Met Lys Pro Glu 
565 570 575 

Asp Lys Lys Glu Asn Val Ala Thr Thr Asp Thr Leu Glu Ser Thr Thr 
. 580 585 590 

Val Gly Thr Ser Val 
595 



<210> 9 
<211> 1172 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (67).. (363) 

<400> 9 

gagacattcc tcaattgctt agacatattc tgagcctaca gcagaggaac ctccagtctc 60 



agcacc atg aat caa act gcg att ctg att tgc tgc ctt ate ttt ctg 108 
Met Asn Gin Thr Ala He Leu He Cys Cys Leu lie Phe Leu 
15 10 

act eta agt ggc att caa gga gta cct etc tct aga acc gta cgc tgt 156 
Thr Leu Ser Gly He Gin Gly Val Pro Leu Ser Arg Thr Val Arg Cys 
15 20 25 30 

acc tgc ate age att agt aat caa cct gtt aat cca agg tct tta gaa 204 
Thr Cys He Ser lie Ser Asn Gin Pro Val Asn Pro Arg Ser Leu Glu 
35 40 45 



aaa ctt gaa att att cct gca age caa ttt tgt cca cgt gtt gag ate 
Lys Leu Glu lie lie Pro Ala Ser Gin Phe Cys Pro Arg Val Glu He 
50 .55 60 



252 



att get aca atg aaa aag aag ggt gag aag aga tgt ctg aat cca gaa 300 
lie Ala Thr Met Lys Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu 
65 70 75 

teg aag gee ate aag aat tta ctg aaa gca gtt age aag gaa atg tct 348 
Ser Lys Ala lie Lys Asn Leu Leu Lys Ala Val Ser Lys Glu Met Ser 
80 85 90 

aaa aga tct cct taa aaccagaggg gagcaaaatc gatgcagtgc ttccaaggat 403 
Lys Arg Ser Pro 
95 

ggaccacaca gaggctgect ctcccatcac ttccctacat ggagtatatg teaagecata 463 
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attgttctta 


gtttgcagtt 


acactaaaag gtgaccaatg 


atggtcacca aaicagctgc 


523 


tactactcct 


gtaggaaggt 


taatgttcat catcctaagc 


tattcagtaa taactctacc 


583 


ctggcactat 


aatgtaagct 


ctactgaggt gctatgttct 


tagtggatgt tctgaccctg 


643 


cttcaaatat 


ttccctcacc 


tttcccatct tccaagggta 


ctaaggaatc tttctgcttt 


703 


ggggtttatc 


agaattctca 


gaatctcaaa taactaaaag 


gtatgcaatc aaatctgctt 


763 


tttaaagaat 


gctctttact 


tcatggactt ccactgccat 


cctcccaagg ggcccaaatt 


823 


ctttcagtgg 


ctacctacat 


acaattccaa acacatacag 


gaaggtagaa atatctgaaa 


883 


atgtatgtgt 


aagtattctt 


atttaatgaa agactgtaca 


aagtataagt cttagatgta 


943 


tatatttcct 


atattgtttt 


cagtgtacat ggaataacat 


gtaattaagt actatgtatc 


1003 


aatgagtaac 


aggaaaattt 


taaaaataca gatagatata 


tgctctgcat gttacataag 


1063 


ataaatgtgc 


tgaatggttt 


tcaaataaaa atgaggtact 


ctcctggaaa tattaagaaa 


1123 


gactatctaa 


atgttgaaag 


atcaaaaggt taataaagta 


attataact 


1172 



<210> 10 

<211> 98 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Met Asn Gin Thr Ala lie Leu He Cys Cys Leu lie Phe Leu Thr Leu 
1 5 10 15 

Ser Gly He Gin Gly Val Pro Leu Ser Arg Thr Val Arg Cys Thr Cys 
20 25 30 

lie Ser lie Ser Asn Gin Pro Val Asn Pro Arg Ser Leu Glu Lys Leu 
35 . 40 45 

Glu He He Pro Ala Ser Gin Phe Cys Pro Arg Val Glu He lie Ala 

.50 55 60 

Thr Met Lys Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu Ser Lys 
65 70 75 80 

Ala lie Lys Asn Leu Leu Lys Ala Val Ser Lys Glu Met Ser Lys Arg 
85 90 95 

Ser Pro 



<210> 11 
<211> 770 
<212> DNA 
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<213> Homo sapiens 

■* 

<220> 

<221> CDS 

<222> (44).. (574) 

<400> 11 

cagcaagcga cctgtcaggc ggccgtggac tcagactccg gag atg aag ccc ctg 55 

Met Lys Pro Leu 
1 

etc ctg gec gtc age ctt ggc etc att get gee ctg cag gec cac cac 103 
Leu Leu Ala Val Ser Leu Gly Leu He Ala Ala Leu Gin Ala His His 
5 10 15 20 

etc ctg get tea gac gag gag att cag gat gtg tea ggg acg tgg tat 151 
Leu Leu Ala Ser Asp Glu Glu He Gin Asp Val Ser Gly Thr Trp Tyr 
25 30 35 

ctg aag gec atg act gtg gac agg gag ttc cct gag atg aat ctg gaa 199 
Leu Lys Ala Met Thr Val Asp Arg Glu Phe Pro Glu Met Asn Leu Glu 
40 45 50 

teg gtg aca ccc atg ace etc acg ace ctg gaa ggg ggc aac ctg gaa 247 
Ser Val Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu 
55 60 65 

gee aag gtc acc atg ctg ata agt ggc egg tgc cag gag gtg aag gee 295 
Ala Lys Val Thr Met Leu lie Ser Gly Arg Cys Gin Glu Val Lys Ala 
70 75 80 

gtc ctg gag aaa act gac gag ccg gga aaa tac acg gee gac ggg ggc 343 
Val Leu Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Asp Gly Gly 
85 90 95 100 

aag cac gtg gca tac ate ate agg teg cac gtg aag gac cac tac ate 391 
Lys His Val Ala Tyr He lie Arg Ser His Val Lys Asp His Tyr He 
105 110 115 

ttt tac tgt gag ggc gag ctg cac ggg aag ccg gtc cga ggg gtg aag 439 
Phe Tyr Cys Glu Gly Glu Leu His Gly Lys Pro Val Arg Gly Val Lys 
120 125 130 

etc gtg ggc aga gac ccc aag aac aac ctg gaa gee ttg gag gac ttt 487 
Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe 
135 140 145 

gag aaa gec gca gga gec cgc gga etc age acg gag age ate etc ate 535 
Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser He Leu He 
150 155 160 

ccc agg cag age gaa acc tgc tct cca ggg age gat tag gggcagggga 584 
Pro Arg Gin Ser Glu Thr Cys Ser Pro Gly Ser Asp 
165 170 175 

caccttggct cctcagcagc caaggaegge accatccagc acctccgtca ttcacaggga 644 
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catggaaaaa gctccccacc cctgcagaac gcggctggct gcaccccttc ctaccacccc 704 
ccgccttccc cctgccctgc gccccctetc ctggttctcc ataaagagct tcagcagtta 764 
aaaaaa 770 



<2io> i2 ' -,. ~ 

<211> 177 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Met Lys Pro Leu Leu Leu Ala Val Ser Leu Gly Leu lie Ala Ala Leu 

1 5 . . 10 15 

Gin Ala His His Leu Leu Ala Ser Asp Glu Glu lle Gin Asp Val Ser 
20 25 30 

Gly Thr Trp Tyr Leu Lys Ala Met Thr Val Asp Arg Glu Phe Pro Glu 
35 40 45 

Met Asn Leu Glu Ser Val Thr Pro Met Thr Leu Thr Thr Leu Glu Gly 
50 55 60 

Gly Asn Leu Glu Ala Lys Val Thr Met Leu lie Ser Gly Arg Cys Gin 
65 70 75 80 

Glu Val Lys Ala Val Leu Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr 
85 90 95 

Ala Asp Gly Gly Lys His Val Ala Tyr He He Arg Ser His Val Lys 
100 105 110 

Asp His Tyr He Phe Tyr Cys Glu Gly Glu Leu His Gly Lys Pro Val 
115 120 125 

Arg Gly Val Lys Leu Val Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala 
130 135 140 

Leu Glu Asp Phe Glu Lys Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu 
145 150 155 160 

Ser He Leu He Pro Arg Gin Ser Glu Thr Cys Ser Pro Gly Ser Asp 
165 170 175 



<210> 13 

<211> 2283 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
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<222> (1)..(2283) 
<400> 13 

atg gcc ggg cag cag ttc cag tac gat gac agt ggg aac acc ttc ttc 48 
Met Ala Gly Gin Gin Phe Gin Tyr Asp Asp Ser Gly Asn Thr Phe Phe 
1 5 10 15 

tac ttc etc acc tec ttc gtg ggg etc ate gtg ate ccg gcg aca tac 96 
Tyr Phe Leu Thr Ser Phe Val Gly Leu He Val lie Pro Ala Thr Tyr 
20 25 30 

tac etc tgg ccc cga gat cag aat gcc gag caa att cga tta aag aat 144 
Tyr Leu Trp Pro Arg Asp Gin Asn Ala Glu Gin He Arg Leu Lys Asn 
35 40 45 

ate aga aaa gta tat gga agg tgt atg tgg tat cgt tta egg tta tta 192 
lie Arg Lys Val Tyr Gly Arg Cys Met Trp Tyr Arg Leu Arg Leu Leu 
50 55 60 

aaa ccc cag cca aat att att cct aca gta aag aaa ata gtt ctg ctt 240 
Lys Pro Gin Pro Asn He He Pro Thr Val Lys Lys He Val Leu Leu 
65 70 75 80 

gca gga tgg gca ttg ttc tta ttc ctt gca tat aaa gtt tec aaa aca 288 
Ala Gly Trp Ala Leu Phe Leu Phe Leu Ala Tyr Lys Val Ser Lys Thr 
85 90 95 

gac cga gaa tac caa gaa tac aat cct tat gaa gta tta aat ttg gat 336 
Asp Arg Glu Tyr Gin Glu Tyr Asn Pro Tyr Glu Val Leu Asn Leu Asp 
100 105 110 

cct gga gcc aca gta gca gaa att aaa aaa caa tat cgt ttg ctg tea 384 
Pro Gly Ala Thr Val Ala Glu lie Lys Lys Gin Tyr Arg Leu Leu Ser 
115 120 125 

ctt aaa tat cat cca gat aaa gga ggt gat gag gtt atg ttc atg agg 432 
Leu Lys Tyr His Pro Asp Lys Gly Gly Asp Glu Val Met Phe Met Arg 
130 135 140 

ata gca aaa get tat get get tta acg, gat gaa gag tec egg aaa aat 480 
lie Ala Lys Ala Tyr Ala Ala Leu Thr Asp Glu Glu Ser Arg Lys Asn 
145 150 155 160 

tgg gaa gaa ttt gga aat cca gat ggg cct caa gcc aca age ttt gga 528 
Trp Glu Glu Phe Gly Asn Pro Asp Gly Pro Gin Ala Thr Ser Phe Gly 
165 170 175 

att gcc ctg cca get tgg ata gtt gac cag aaa aat tea att ctg gtt 576 
lie Ala Leu Pro Ala Trp He Val Asp Gin Lys Asn Ser He Leu Val 
180 ' 185 190 

tta ctt gta tat gga ttg gca ttt atg gtt ate ctt cca gtt gtt gtg 624 
Leu Leu Val Tyr Gly Leu Ala Phe Met Val He Leu Pro Val Val Val 
195 200 205 
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ggc tct tgg tgg tat cgc tea ata cgc tat agt gga gac cag att eta 672 
Gly Ser Trp Trp Tyr Arg Ser lie Arg Tyr Ser Gly Asp Gin fie Leu 
210 215 220 ; 

ata cgc aca aca cag att tat aca tac ttt gtt tat aaa ace cga aat 720 
I 1e Ap g Thr Thr Gin He Tyr Thr Tyr Phe Val Tyr Lys Thr Arg As n 

225 . 230 235 240 

atg gat atg aaa cgt ctt ate atg gtt ttg get gga get tct gaa ttt . 768 
Met Asp Met Lys Arg Leu lie Met Val Leu Ala Gly Ala Ser Glu Phe 
245 250 255 

gat cct cag tat aat aaa gat gec aca age aga cca acg gat aat att 816 
* r . J. Asp Pro Gin Tyr Asn Lys Asp Ala Thr Ser Arg Pro Thr Asp Asn He 

260 265 270 

eta ata cca cag eta ate aga gaa att ggc age att aat tta aag aag 864 
% • Leu He Pro Gin Leu He Arg Glu He Gly Ser lie Asn Leu Lys Lys 

275 280 285 

aat gag cct cca ctt ace tgc cca tat age ctg aag gee aga gtt ctt 912 
Asn Glu Pro Pro Leu Thr Cys Pro Tyr Ser Leu Lys Ala Arg Val Leu 
290 295 300 

tta ctg tct cat ctt get aga atg aaa att cct gag acc ctt gaa gaa 960 
Leu Leu Ser His Leu Ala Arg Met Lys lie Pro Glu Thr Leu Glu Glu 
305 310 315 320 

gat cag caa ttc atg eta aaa aag tgt cct gee eta ctt caa gaa atg 1008 
Asp Gin Gin Phe Met Leu Lys Lys Cys Pro Ala Leu Leu Gin Glu Met 
325 330 335 

gtt aat gta ate tgc caa eta ata gta atg gee egg aac cgt gaa gaa . 1056 
Val Asn Val He Cys Gin Leu He Val Met Ala Arg Asn Arg Glu Glu 

340 345 .' • 350 

agg gag ttt cgt get cca act ttg gca tec eta gaa aac tgc atg aag 1104 
Arg Glu Phe Arg Ala Pro Thr Leu Ala Ser Leu Glu Asn Cys Met Lys 
355 360 - 365 

ctt tct cag atg gec gtt cag gga ctt cag caa ttt aag tct ccc ctt 1152 
Leu Ser Gin Met Ala Val Gin Gly Leu Gin Gin Phe Lys Ser Pro Leu 
370 375 380 

ctg cag etc cct cat att gaa gag gac aat ctt aga egg gtt tct aat 1200 
Leu Gin Leu Pro His He Glu Glu Asp Asn Leu Arg Arg Val Ser Asn 
385 390 395 400 

cat aag aag tat aaa att aaa act ate cag gat ttg gtg agt tta aaa 1248 
His Lys Lys Tyr Lys He Lys Thr lie Gin Asp Leu Val Ser Leu Lys 
405 410 , 415 

gaa tea gat cgt cac act eta ctg cac ttc ctt gaa gat gaa aaa tat 1296 
Glu Ser Asp Arg His Thr Leu Leu His Phe Leu Glu Asp Glu Lys Tyr 
420 425 430 
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gaa gag gtt atg get gtc ctt ggg agt ttt cca tat gtg acc atg gat 1344 
Glu Glu Val Met Ala Val Leu Gly Ser Phe Pro Tyr Val Thr Met Asp 
435 440 445 

ata aaa tea cag gtg tta gat gat gaa gat age aac aac ate aca gta 1392 
lie Lys Ser Gin Val Leu Asp Asp Glu Asp Ser Asn Asn He Thr Val 
450 455 . 460 

gga tec tta gtt aca gtg ttg gtt aag ttg aca agg caa aca atg get 1440 
Gly Ser Leu Val Thr Val Leu Val Lys Leu Thr Arg Gin Thr Met Ala 
465 470 475 480 

gaa gta ttt gaa aag gag cag tec ate tgt get gca gag gaa cag cca 1488 
Glu Val Phe Glu Lys Glu Gin Ser He Cys Ala Ala Glu Glu Gin Pro 
485 490 495 

gca gaa gat ggg cag ggt gaa act aac aag aac agg aca aaa gga gga 1536 
Ala Glu Asp Gly Gin Gly Glu Thr Asn Lys Asn Arg Thr Lys Gly Gly 
500 505 510 

tgg caa cag aag agt aaa gga ccc aag aaa act get aaa tea aaa aaa 1584 
Trp Gin Gin Lys Ser Lys Gly Pro Lys Lys Thr Ala Lys Ser Lys Lys 
515 520 525 

aag aaa cct tta aaa aaa aaa cct aca cct gtg eta tta cca cag tea 1632 
Lys Lys Pro Leu Lys Lys Lys Pro Thr Pro Val Leu Leu Pro Gin Ser 
530 535 540 

aag caa cag aaa caa aag cag gca aat gga gtc gtt ggg aat gaa get 1680 
Lys Gin Gin Lys Gin Lys Gin Ala Asn Gly Val Val Gly Asn Glu Ala 
545 550 555 560 

gca gta aag gaa gat gaa gaa gaa gtt tea gat aag ggc agt gat tct 1728 
Ala Val Lys Glu Asp Glu Glu Glu Val Ser Asp Lys Gly Ser Asp Ser 
565 570 575 

gaa gaa gaa gaa acc aat aga gat tec caa agt gag aaa gat gat ggt 1776 
Glu Glu Glu Glu Thr Asn Arg Asp Ser Gin Ser Glu Lys Asp Asp Gly 
580 585 590 

agt gac aga gac tct gat aga gag catf gat gaa aaa caa aac aaa gat 1824 
Ser Asp Arg Asp Ser Asp Arg Glu Gin Asp Glu Lys Gin Asn Lys Asp 
595 600 605 

gat gaa gca gag tgg caa gaa tta caa caa age ata cag cga aaa gag 1872 
Asp Glu Ala Glu Trp Gin Glu Leu Gin Gin Ser lie Gin Arg Lys Glu 
610 615 620 



aga get eta ttg gaa acc aaa tea aaa ata aca cat cct gtg tat age 
Arg Ala Leu Leu Glu Thr Lys Ser Lys He Thr His Pro Val Tyr Ser 
'625 630 635 640 



1920 



ctt tac ttt cct gag gaa aaa caa gaa tgg tgg tgg ctt tac att gca 1968 
Leu Tyr Phe Pro Glu Glu Lys Gin Glu Trp Trp Trp Leu Tyr He Ala 
645 650 655 
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gat agg aag gag cag aca tta ata tec atg cca tat cat gtg tgt acg 2016 
Asp Arg Lys Glu Gin Thr Leu Tie Ser Met Pro Tyr His Val Cys Thr 
660 665 670 

ctg aaa gat aca gag gag gta gag ctg aag ttt cct gca cca ggc aag 2064 
Leu Lys Asp Thr Glu Glu Val Glu Leu Lys Phe Pro Ala Pro Gly Lys 
675 680 685 

cct gga aat tat cag tat act gtg ttt ctg aga tea gac tec tat atg 2112 
Pro Gly Asn Tyr Gin Tyr Thr Val Phe Leu Arg Ser Asp Ser Tyr Met 
690 695 700 

ggt ttg gat cag att aaa cca ttg aag ttg gaa gtt cat gag get aag 2160 
Gly Leu Asp Gin lie Lys Pro Leu Lys Leu Glu Val His Glu Ala Lys 
705 710 715 720 

cct gtg cca gaa aat cac cca cag tgg gat aca gca. ata gag ggg gat 2208 
Pro Val Pro Glu Asn His Pro Gin Trp Asp Thr Ala He Glu Gly Asp 
725 730 735 

gaa gac cag gag gac agt gag ggc ttt gaa gat age ttt gag gaa gaa 2256 
Glu Asp Gin Glu Asp Ser Glu Gly Phe Glu Asp Ser Phe Glu Glu Glu 
740 745 750 

gag gag gaa gaa gaa gat gat gac taa 2283 
Glu Glu Glu Glu Glu Asp Asp Asp 
755 760 



<210> 14 
<211> 761 
<212> PRT 

<213> Homo sapiens 
<400> 14 

Met Ala Gly Gin Gin Phe Gin Tyr Asp Asp Ser Gly Asn Thr Phe Phe 
1 5 10 15 

Tyr Phe Leu Thr Ser Phe Val Gly Leu He Val He Pro Ala Thr Tyr 
20 25 30 

Tyr Leu Trp Pro Arg Asp Gin Asn Ala Glu Gin lie Arg Leu Lys Asn 

35 40 - 45 

He Arg Lys Val Tyr Gly Arg Cys Met Trp Tyr Arg Leu Arg Leu Leu 
50 55 60 

Lys Pro Gin Pro Asn He He Pro Thr Val Lys Lys He Val Leu Leu 
65 70 75 80 

Ala Gly Trp Ala Leu Phe Leu Phe Leu Ala Tyr Lys Val Ser Lys Thr 
85 90 95 

Asp Arg Glu Tyr Gin Glu Tyr Asn Pro Tyr Glu Val Leu Asn Leu Asp 
100 105 110 
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Pro Gly Ala Thr Val Ala Glu He Lys Lys Gin Tyr Arg Leu Leu Ser 
115 120 125 

Leu Lys Tyr His Pro Asp Lys Gly Gly Asp Glu VaT Met Phe Met Arg 
130 135 140 

lie Ala Lys Ala Tyr Ala Ala Leu Thr Asp Glu Glu Ser Arg Lys Asn 
145 150 155 160 

Trp Glu Glu Phe Gly Asn Pro Asp Gly Pro Gin Ala Thr Ser Phe Gly 
165 170 175 

lie Ala Leu Pro Ala Trp lie Val Asp Gin Lys Asn Ser lie Leu Val 
180 185 190 

Leu Leu Val Tyr Gly Leu Ala Phe Met Val He Leu Pro Val Val Val 
195 200 205 

Gly Ser Trp Trp Tyr Arg Ser He Arg Tyr Ser Gly Asp Gin He Leu 
210 215 220 

He Arg Thr Thr Gin He Tyr Thr Tyr Phe Val Tyr Lys Thr Arg Asn 
225 230 235 240 

Met Asp Met Lys Arg Leu He Met Val Leu Ala Gly Ala Ser Glu Phe 
245 250 255 

Asp Pro Gin Tyr Asn Lys Asp Ala Thr Ser Arg Pro Thr Asp Asn He 
260 265 270 

Leu He Pro Gin Leu He Arg Glu He Gly Ser He Asn Leu Lys Lys 
275 280 285 

Asn Glu Pro Pro Leu Thr Cys Pro Tyr Ser Leu Lys Ala Arg Val Leu 
290 295 • 300 

Leu Leu Ser His Leu Ala Arg Met Lys He Pro Glu Thr Leu Glu Glu 
305 310 315 , t 320 

Asp Gin Gin Phe Met Leu Lys Lys Cys Pro Ala Leu Leu Gin Glu Met 

325 -330 335 



Val Asn Val He Cys Gin Leu He Val Met Ala Arg Asn Arg Glu Glu 
340 345 350 

Arg Glu Phe Arg Ala Pro Thr Leu Ala Ser Leu Glu Asn Cys Met Lys 
355 360 365 

Leu Ser Gin Met Ala Val Gin Gly Leu Gin Gin Phe Lys Ser Pro Leu 
370 375 .380 



Leu Gin Leu Pro His He Glu Glu Asp Asn Leu Arg Arg Val Ser Asn 
385 390 395 400 
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His Lys Lys Tyr Lys lie Lys Thr lie Gin Asp Leu Val Ser Leu Lys 
405 410 4l5 

Glu Ser Asp Arg His Thr Leu Leu His Phe Leu Glu Asp Glu Lys Tyr 
420 425 430 

Glu Glu Val Met Ala Val Leu Gly Ser Phe Pro Tyr Val Thr Met Asp 
435 440 445 

He Lys Ser Gin Val Leu Asp Asp Glu Asp Ser Asn Asn He Thr Val 
450 455 460 

Gly Ser Leu Val Thr Val Leu Val Lys Leu Thr Arg Gin Thr Met Ala 
465 470 475 480 

Glu Val Phe Glu Lys Glu Gin Ser He Cys Ala Ala Glu Glu Gin Pro 

485 ..." 490 495 

Ala Glu Asp Gly Gin Gly Glu Thr Asn Lys Asn Arg Thr Lys Gly Gly 
500 505 510 

Trp Gin Gin Lys Ser Lys Gly Pro Lys Lys Thr Ala Lys Ser Lys Lys 
515 520 525 

Lys Lys Pro Leu Lys Lys Lys Pro Thr Pro Val Leu Leu Pro Gl n Ser 
530 535 540 

Lys Gin Gin Lys Gin Lys Gin Ala Asn Gly Val Val Gly Asn Glu Ala 
545 550 555 560 

Ala Val Lys Glu Asp Glu Glu Glu Val Ser Asp Lys Gly Ser Asp Ser 
565 570 575 

Glu Glu Glu Glu Thr Asn Arg Asp Ser Gin Ser Glu Lys Asp Asp Gly 
580 585 - 590 

Ser Asp Arg Asp Ser Asp Arg Glu Gin Asp Glu Lys Gin Asn Lys Asp 
595 600 605 

Asp Glu Ala Glu Trp Gin Glu Leu Gin Gin Ser lie Gin Arg Lys Glu 
610 ' 615 620 

Arg Ala Leu Leu Glu Thr Lys Ser Lys lie Thr His Pro Val Tyr Ser 
625 630 635 4 640 

Leu Tyr Phe Pro Glu Glu Lys Gin Glu Trp Trp Trp Leu Tyr He Ala 
645 650 655 

Asp Arg Lys Glu Gin Thr Leu lie Ser Met Pro Tyr His Val Cys Thr 
660 665 670 

Leu Lys Asp Thr Glu Glu Val Glu Leu Lys Phe Pro Ala Pro Gly Lys 
675 680 685 

Pro Gly Asn Tyr Gin Tyr Thr Val Phe Leu Arg Ser Asp Ser Tyr Met 
690 695 700 
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Gly Leu Asp Gin He Lys Pro Leu Lys Leu Glu Val His Glu Ala Lys 
705 710 715 720 

Pro Val Pro Glu Asn His Pro Gin Trp Asp Thr Ala lie Glu Gly Asp 
725 730 735 

Glu Asp Gin Glu Asp Ser Glu Gly Phe Glu Asp Ser Phe Glu Glu Glu 
740 745 750 

Glu Glu Glu Glu Glu Asp Asp Asp 
755 760 



<210> 15 
<211> 10828 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (3361).. (3454) 

<220> 
<221> CDS 

<222> (4891) .. (5100) 

<220> 
<221> CDS 

<222> (5688).. (5776) 

<220> 
<221> CDS 

<222> (6735).. (6947) 

<220> 
<221> CDS 

<222> (7147) (7626) 
<400> 15 

tgccacgcat gtggaagcta ggtgggactc attcctaatt ctgccgttgt taatgaagac 60 
ttgattaaaa caccgccact tttttgcatt gctgctcttt cttcctcatt ccttgtcagt 120 
ccaggaccat ccttggtctc ccagcagttg tccgagcagc agctcctcag ctctgcctgg 180 
acagcctggc ccaaggtcac tctctcctca ttggcacctg gtaggtcccc agtattcagt 240 
gaatggacct gctgccatca ttgcacatcc aggcacctgt gcctctgctg gcatctcatc 300 
ctcactgcta ccagagccgg tgctcctagt gccggtattt tagagaggag aggatgtgga 360 
cttagaaggg tgaggtgtac cacggccaca gagctaggaa gtgaagtggc aggaatcaga 420 
acttgaacct gatggaagtc tagacccagt gtcttttggt gccaggctca ccttagaaat 480 
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gcagaagtca 


caacactggg 


caggaagtgt 


ggggggagca 


cagttcgtcc 


acaggaagtg 540 


tgggggagca 


ccccacccca 


gttcctccag 


caccatccat 


gtgcttcatc 


ttctcatggg 600 


ggaggccatc 


atctttcccg 


atgtatgaat 


gaggtgacag 


cccaggatcc 


agccttgggg 660 


acaggtaaga 


acacagctga 


cccatcacca 


cctgaaccag 


agaacccaca 


gccaagcaga 720 


agcaccagac 


agacaggagc 


ttgaggccca 


gtcctggctc 


tggacctggc 


ttctggggtg 780 


gcctagggaa 


ttgcttcccc 


tctgagggag 


aatttcccca 


ttgatacgtg 


tggtgatctg 840 


ttcccgcact 


attttagctg 


tggaaatgcc 


ttgtacttaa 


ccactgagga 


agaaaaagat 900 


tacaaccaga 


tggaagcata 


tatgaagcga 


gagcccggaa 


ggaactggcc 


agactttgtg 960 


gtgggatccc 


acttaccctg 


ttcctaaaat 


cctgagcgat 


aagacctgcc 


atcagcttca 1020 


ttttctgctt 


ggccaggacc 


atcattccca 


tgtgaaaatc 


aagttatttc 


tccttcttaa 1080 


agccaagccg 


ctctgctgac 


cttttttcct 


ctccagctca 


tggccttggc 


agcagagctc 1140 


cacggggaag 


cagctgataa 


ccatttgcag 


ttctctcttg 


ggcctacgtc 


agacaggttt 1200 


tgtctccatg 


actctagcaa 


aactacacct 


attaaggtca 


ccagtggcct 


ccacattgct 1260 


aagccccggc 


ccattctcag 


tccatgtaac 


tcttttatcc 


caagcttttt 


attttgaggg 1320 


cagtggaact 


catggaagta 


cttgtcagtt 


tgcctctctg 


agcacattct 


ccttcgtcca 1380 


tcaccacaac 


cagaatggat 


gatgattgca 


tatcctctgg 


tatctagctg 


tattcagatt 1440 


tcttcagttg 


ttccccaaat 


agttttttta 


atgcctattt 


tttttctttc 


tagtccagag 1500 


gtcttttatt 


tttttaacac 


ccacgatgcc 


atgaattcat 


agggaagagg 


ttccagcagc 1560 


tcaggctcct 


teccattggt 


tctcacagtg 


tgctgctctg 


ggtggagcag 


gctggcgctt 1620 


cagttgaatc 


caggtacctt 


tctctttggc 


ttccctcttt 


ttctgatcat 


tttccttcac 1680 


gcgtttcagg 


aagctctctc 


ggctcttaga 


gt^ettagtg 


tgctgaatat 


gcacattcat 1740 


tctcttggca 


agaatcttgc 


ccttacttgt 


ttacaacagt 


gccaacagca 


tgctggggaa 1800 


cactgtagac 


tctcccagtc 


tagccatggt 


gacatttgtg 


gggcattcct 


ttttgaacag 1860 


tacccattcc 


cttgatatct 


acaatatcac 


ctttctcatc 


aatttgcata 


tacttggcca 1920 


aaggaaacaa 


ctgcatgttt 


tctgaaaggc 


ctagagaaca 


tatattgggt 


gcctctcctc 1980 


tttccctttg 


tgttcgtcat 


tttggcgaat 


tactggaagg 


tggcggttcc 


agctgaaagg 2040 


cttttatgcc 


tgtttttatt 


gtgtgttgca 


tttggttgtt 


attttggagt 


cttaaaatct 2100 


aaaacaggac 


caggtcaggc 


ccagtggctc 


ctgctgtaat 


cccagcactt 


tgagaagcca 2160 
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aagcgggtgg atcacttgtg gtcagaagtt ttgagaccag cctgggcaac atggagaaac 2220 

cccgtctcta ctaaaaagta tagaaatcgg ccgggcgcgg tggcttacgc ctgcaacccc 2280 

agcagctttg ggaggccaag gcgggcggat cacctgaggt cgggatttcc agaccagcct 2340 

gaccaacatg gagaaaccct gtctctacta aaaagtatag aaattggccg ggcgcggtgg 2400 

ctcacgcctg taatcccagc actttgggaa gccgaggcgg gcagatcacc tgaagtcggg 2460 

agttccagac cagcctgacc aaaatggaga aaccctgtct ctactaaaaa tacaaaaatt 2520 

agctgggcgt ggtggtacac gtctgtaatc ccagctactc gggaggctga ggcaggagaa 2580 

ttgcttgaac ccgggaggtg gaggttgcag tgagccgaga tcttgccact gcactccagc 2640 

ctgggcgaca gagggagact cccgtcaccg gggtggggga gggaatcgta gtgtgtaatt 2700 

ctatttttca gagcaaaagc cactgcccag ggggtcttcc ttgaacatgc aggctccctc 2760 

ccgcccaaca cttctccctt tttcccctgg gctttctttg gcgctcccct cacctgacag 2820 

tcacacgctt gccaggttta tcagtcacct ctacggcaga cactcgccga gaacacatct 2880 

gtgtgtgtga cacactgctt gtgtccccta ggactgaacc tagggcctgc cacgtgccag 2940 

gcgctcagtc tgtgtccgcc tgagacctga ggccccccac ttccaaagga cggaatgaat 3000 

gtactgctgg tcattcattc atttcgcccc tactcatgag cgcatgaaag taggggttgg 3060 

gggtgagggg agcacaggaa cacgtgcggg accggggtga tagaggcact gaggccaggc 3120 

cccgggggtg ccctgctgca ccgactccgg gcggagattg gctgtcctcg gcccgcaatg 3180 

ctgtgcgccc cgccccgcgc gccgcttccg gcggagtcag gcttggctaa tcgagcgcgc 3240 

gggctggcgg ctcggcgttc gtttggccgc gcctgcccgt gtggtggttt ccggcggagg 3300 

tggtgagagt cgcacgcgca gcggggaagg tgtgagtcgt gaacggcccg gtcttccgcc 3360 

atg gcc tct eta etc gec aag gac gec'tae ctg cag age ctg gee aag 3408 
Met Ala Ser Leu Leu Ala Lys Asp Ala Tyr Leu Gin Ser Leu Ala Lys 
15 10 15 

aag ate tgc tec cat teg gcc ccg gaa cag cag gcg cgc acg egg g 3454 
Lys He Cys Ser His Ser Ala Pro Glu Gin Gin Ala Arg Thr Arg A 
20 25 30 

gtaaegcaca gggccgggcc gggactaagg ggcctgcgaa aegggggacg cggccggagc 3514 

cggtgtagac gagtctgtaa agtactagaa aaaaaatcta agtgacttgt gaaattatcg 3574 

ccgtttccct tatttgtttt ttttgttttt gtttttgttt ttggagacgg agtctcgctc 3634 

tgtcgtccag gctggcgtgc agegacgega tctcggctca ctgcaagctc cgtctcccgg 3694 



SUBSTITUTE SHEET (RULE 26) 



WO 01/59155 PCT/GB01/00578 

. -30- 



gttcacgcca ttctcctgcc 


tcagcctccc 


gagtagccgg cactacaggc 


gcccgccacc 
-* 


3754 


acgcccagct aatttttttt 


tttttttttg 


catttttagt agagacagga 


gtaatggtca 


3814 


gtcagtggga aaagaccctt 


tcagtccctt 


cactacgggc atggtgcggt 


gtggggagaa 


3874 


gaagatcgca taaggctcct 


gcgcttaggg 


ttctcatggc ctggtgacca 


cgctgcacaa 


3934 


gggaagtaga taatcgggtg 


gggaagccga 


cagcggggac gtgtcagtgc 


tgtctgggcc 


3994 


caggaggaga ggagagcagc 


agggtctctg 


gaaccaccag aggtaaaacg 


gggtttcctt 


4054 


tttattcaag gacgatatat 


tggttatagc 


aaatccaaaa tcttaagtga 


attttctcat 


4114 


tacctagtat gtcttccgtc 


tgtctttctc 


atcctttttg aaattttttt 


tttttttcat 


4174 


taaaacgatt cagctcctac 


tttacttaga 


ctgatttctc ccatttaaaa 


tgtaaacatt 


4234 


gtccggccgt gcggcctcat 


gcctgtaatc 


ccagaatttt gggaggctga 


ggagggcgga 


4294 


tcacaagatc agaagatcaa 


gaccatcctg 


gacaacatgg tgaaaccccg 


tctctaccaa 


4354 


aaatacaaaa attagccggg 


cacagtggtg 


ggcgcctgta gtcccagcta 


ctccggaggc 


4414 


tgaggcaaga gaatcgcttg 


aactcgagaa 


gtggagtttg cagtgagcag 


agattgcgcc 


4474 


actgcacttc agcttgggga 


acagattgag 


actccatctc aaaaaagaaa 


aaatgtaaac 


4534 


ataaccccca gcagctaaaa 


tgaaagccct 


tgccattgtg tttgatggca 


gcatggtagc 


4594 


ttattgtaaa gcagggccag 


aaattgttag 


tggaggtgga tattcaggtt 


tttctaatgt 


4654 


ttcactcaaa taatggtgat 


gaacgtcctt 


gaagcctcat ctttgtgcct 


gatgaattct 


4714 


cacaagcaga actactgggt 


caaggttgtg 


gttctgagct ctaggatcag 


tgtctctggc 


4774 


ccccgatcct gatcctcttt 


cggcatcttc 


ctgggatcaa agccttggtg 


agcctttcct 


4834 


gcctattgaa tgggccatga 


gattgggact 


taactctttc ttattttgca 


tttcag ct 
la 


4892 



ggc aaa act caa ggc tea gaa act gca ggg ccc cca aaa aag aaa agg 4940 

Gly Lys Thr Gin Gly Ser Glu Thr Ala Gly Pro Pro Lys Lys Lys Arg 
35 40 45 

aag aaa aca caa aag aaa ttc egg aag cga gaa gag aag get get gag 4988 

Lys Lys Thr Gin Lys Lys Phe Arg Lys Arg Glu Glu Lys Ala Ala Glu 
50 55 60 

cac aag gec aag tec ttg ggg gag aaa tct cca gca gee tct ggg gec 5036 

His Lys Ala Lys Ser Leu Gly Glu Lys Ser Pro Ala Ala Ser Gly Ala 
65 70 75 80 

agg agg cct gag gca gee aaa gag gaa gca get tgg get tec age tea 5084 

Arg Arg Pro Glu Ala Ala Lys Glu Glu Ala Ala Trp Ala Ser Ser Ser 
85 90 95 
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gca ggg aac cct gca a gtgagaggct tcagggcatg ttggttctgt giagggcggg 5140 
Ala Gly Asn Pro Ala A 
100 

gctggggctg ggcttgggct tggtcccctt tgctcttaag aaaaaaaaag cagcagcagg 5200 

cgcacaggga tagcacgaga cttccccaag agcaaagatc acaggagtgt tagggtggat 5260 

gggaccgaag gaactgtgtg gcattccagg ccacatggct agcaggatgt cagggggcaa 5320 

ggctgtgtct ctctgaggac ctggagcaga ttggcttgaa gagcttccct gccctcaggt 5380 

ctctgcaggg gccttgtgag agccaacttg ttctggggcc caggctacaa aatttggagg 5440 

aggtggtttg gcttgcaccg taggaagtgt tttctcatac cacggtgacc tacctcgtga 5500 

ggcactgagt tacctgttct ggaggatgtt gtaggaacca gtccaggttg aagcggtgga 5560 

gtggaattta ctggaattgc cctgcagatc catgagtggc cacagtggga cagggattcg 5620 

tggccctagg gagggagggg gaggggaaga gagggccccc tgcagtcctg tcttcgtttc 5680 

cctgcag at ggc ctg gcc act gag cct gag tct gtc ttt get ctg gat 5728 
sn Gly Leu Ala Thr Glu Pro Glu Ser Val Phe Ala Leu Asp 
105 110 115 



gtt ctg cga cag cga ctg cat gag aag ate cag gag gcc egg ggc cag 5776 
Val Leu Arg Gin Arg Leu His Glu Lys lie Gin Glu Ala Arg Gly Gin 





120 




125 


130 


gtaggeggge 


aggtttgctg 


gaagtgccgt 


cactgctctg 


cctgtgttct ccctggggtc 5836 


agctgtcagc 


gaggggcegt 


agcccctgtt 


ctcccctctg 


cagegagtet ggcagggccc 5896 


cagcaggtgt 


gctctgggag 


agcagttatt 


ttcttggaga 


acctcagtcc ccaagctcat 5956 


cagcctcctt 


ccttctggga 


agetgecttt 


gctgaactga 


cactgggatg ggcacctcct 6016 


gtgtctgttt 


ctctgaatgt 


cgtaatagtc 


ctgtgagttg 


agtagggact tgagctgagt 6076 


ggccaggcac 


aggaagcacc 


aatgeagetc 


tttgtgctga 


atggtactgt ctcccctgtg 6136 


ttggccccta 


cccacccttt 


tcctggggcc 


cttccttaag 


gcctcgtgct gtgtggggga 6196 


cagtccccag 


ctactctcct 


ccgccatccc 


gaggtacagt 


gtgtggttcc taagaggtga 6256 


gcaagggtct 


gggcccttgt 


tcctgaagca 


caggtctcgt 


ttgggctggt gtagggctct 6316 


tgttggcccg 


gggatgggaa 


aggecattgg 


ggagggcttc 


gttgggtacc tcgtgaacag 6376 


aatgggcagc 


ggtcaggaca 


ggtgttcaga 


cgccaactcc 


aagttctagg cagtggtctt 6436 


gaccctcctc 


atctataaaa 


cgatgtatga 


catttgaaac 


catgtgcgta atgtatcctg 6496 


geaeggggta 


agcacccggg 


aattggaagc 


tgtgattctt 


atttgggggt cccttctctc 6556 
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tttaggggtc atttgctttt tggggaacat catggtggaa cattgaactc cgcgggcccc 6616 

ttgtttgcgt gaggattttc tcacctgcct tccagccctg attcttctcg actatgggcc 6676 

aggctgggga cccctgggat cgagagaact ttaatgagtg ggtgcctctt tcccccag 6734 

ggc agt gcc aag gag ctg tec cct gcc gcc ttg gag aaa agg egg egg 6782 
Gly Ser Ala Lys Glu Leu Ser Pro Ala Ala Leu Glu Lys Arg Arg Arg 
135 ' 140 145 / . 

aga aag cag gaa egg gac egg aag aag agg aag cga aag gag ctg egg 6830 
Arg Lys Gin Glu Arg Asp Arg Lys Lys Arg Lys Arg Lys Glu Leu Arg 
150 155 160 

gcg aaa gag aag gcc agg aag get gag gag gcc acg gag gcc cag gag 6878 
Ala Lys Glu Lys Ala Arg Lys Ala Glu Glu Ala Thr Glu Ala Gin Glu 
165 170 175 

gtg gtg gag gca acc cca gag ggg gcc tgc acg gag ccg egg gag ccg 6926 
Val Val Glu Ala Thr Pro Glu Gly Ala Cys Thr Glu Pro Arg Glu Pro 
180 185 190 195 

ccc ggg ctg ate ttc aat aag gtgagcggga gctgggtcct tgggeggget 6977 
Pro Gly Leu lie Phe Asn Lys 
200 

gggteggett caggcctcag cgttgcccct tgttagcttc atgatctctc tccgaacccc 7037 

atcatgtctg taaggtggtg aeggggaect cgcaggtccc ttagggtact ggecaagget 7097 

ggggcctagt gcagggctgg catgagctga tgtcatacct tcctcccag gtg gag gtg 7155 

Val Glu Val 
205 

age gaa gac gag ccg gcc age aag gcg cag cgc aga aaa gag aag agg 7203 
Ser Glu Asp Glu Pro Ala Ser Lys Ala Gin Arg Arg Lys Glu Lys Arg 
210 215 220 

cag agg gtg aag ggg aac etc acg ccg ctg acc ggg agg aac tac egg 7251 
Gin Arg Val Lys Gly Asn Leu Thr Pro Leu Thr Gly Arg Asn Tyr Arg 
225 230 235 

cag ctg ctg gag cgc ctg cag gca egg cag age egg ctg gac gag ctg 7299 
Gin Leu Leu Glu Arg Leu Gin Ala Arg Gin Ser Arg Leu Asp Glu Leu 
240 245 250 

cgc ggc cag gat gag ggg aag gcg cag gag ctg gag gcg. aag atg aag 7347 
Arg Gly Gin Asp Glu Gly Lys Ala Gin Glu Leu Glu Ala Lys Met Lys 
255 260 265 

tgg acc aac etc etc tac aag gcg gag ggc gtg aag ate cgt gac gac 7395 
Trp Thr Asn Leu Leu Tyr Lys Ala Glu Gly Val Lys lie Arg Asp Asp 
270 275 280 285 
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gaa cgc ctg ctg cag gag gcc ctg aag cgc aag gag aag cgc agg gcg 7443 
Glu Arg Leu Leu Gin Glu Ala Leu Lys Arg Lys Glu Lys Arg Arg Ala 
290 295 300 

cag egg cag cgc egg tgg gag aag cgc acg gcc ggc gtg gtg gag aag 7491 
Gin Arg Gin Arg Arg Trp Glu Lys Arg Thr Ala Gly Val Val Glu Lys 
305 310 315 

atg cag cag cgc cag gac egg egg xgg cag aac ctg cgc agg aag aag 7539 
Met Gin Gin Arg Gin Asp Arg Arg Arg Gin Asn Leu Arg Arg Lys Lys 
320 325 330 

gcg gcc cgc gcc gag cgc cgc ctg etc aga gcc cgc aag aag ggc cgc 7587 
Ala Ala Arg Ala Glu Arg Arg Leu Leu Arg Ala Arg Lys Lys Gly Arg 
335 340 345 



ate ctg ccg cag gac ctg gag cgc gca ggc ctg gtc tga gtctttccca 7636 
He Leu Pro Gin Asp Leu Glu Arg Ala Gly Leu Val 



350 


355 


360 




cctggggccg 


ccgtcttccg 


tcctaggaga 


ctccaggaca ccctctgagt 


ccttgacgct 7696 


ggctctgtcc 


caggatctcc 


acagacctcg 


gcctctccat gtgaggggga 


cacagtggtg 7756 


etctgetgag 


ttgtgagggc 


ccagatcaca 


gatcccatgt gagaaagaga 


gagtttcagc 7816 


gtcatccttg 


aacgeaggat 


ccgggacctt 


cagacccagg gaaagggtga 


gggagactgg 7876 


ggcctggtct 


gctttcccgg 


gectgaaage 


ttccccgaag tttgcagggt 


cagggaggaa 7936 


gaacggtggg 


ggtgggcagt 


cactgcctgt 


tccccactgc ctgtgttcgc 


aggaaccacg 7996 


ggacagaaga 


cggtggcctc 


tgctgccggg 


ccacgttagt ccgcagctca 


cccgaacaga 8056 


ggacaaccct 


gaggtgtggc 


atatgggcac 


ctggcactgg gagteggggg 


agcacgtcca 8116 


ggcgtggtgc 


atcctggggc 


agaacgecat 


ggctcctccc cgctctcttg 


gcttctgcct 8176 


gttggggtct 


cattcctttc 


tgttccccag 


tgccccgggg eggcatttta 


ctgctcagaa 8236 


tttggaggga 


gggagcagta 


ccttcccgga 


gtccacgcat gtgagttggg 


teaagtgeat 8296 


tggacctagg 


gaaagagaaa 


gaaagaataa 


aagctggaga gagagtgaag 


tgaatgcaag 8356 


atacaaagtg 


ggatggaaga 


attaaatcca 


gagttccagg caatcaaaat 


gagtgcaggt 8416 


tgaaagaaaa 


caggtgaatt 


ttagtggcat 


atggatgata aagctgtaaa 


taaaattctt 8476 


ttgatgaaac 


tetceggtta 


tgagacaaag 


actgtaactg aacaggagct 


ggtgtgactg 8536 


ttaccagaca 


gaggcaactg 


atgaaaaagc 


cctgtgaaag ataggatgtg 


aggtgagcat 8596 


gagcttgagc 


tgagagacag 


acacaacagt 


atctgaaaag aatacatact 


ctttccatgc 8656 


atatatggaa 


catggatgga 


aactgaccac 


ctactttgtc cagaaaagaa 


gtcttaagat 8716 
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atttcaagga 


atcagtgtcg 


4- 4- 4- ~4- n ~ a » 

ttatctgacc 


gtatcccaat 


gtcattaaaa 


aaaatttgag 0//0 


ctattttttt. 


4-4- —4-4-4-4-4-4- -, 

ttgtttttta 


gatagagtct 


tgctctgtca 


ctcaggctgg 


agtgcagtgg 0000 


catttcatat 


ttggaatttt 


taaaacacac 


4-4- -.4- n -n 4-4- •% 

ttataaatta 


cctatgagtt 


aaagaattcc oo9o 


gaatggctat 


4- _ _ 4-. _ 4_ 4. 

tagaaatatt 


tgggactaaa 


ggataatgaa 


aatgctacgt 


— 4.4- —4.4.4- Oner 

attaaaattt cy56 


gtggaacagg 


gcctggcatg 


gtggctcatg 


ctgtcaatcc 


cagctctttg 


ggaggcgggt 9016 


ggatcacttg 


agatcaggag 


ttcaaggcta 


gcctggacaa 


catgataaaa 


_.__,__4._4._,4- fl A""7ZT 

ccccatctct yo/o 


attaaaaata 


aaaaattagc 


1 —4. 1 - . -I. 

tgggtgtggt 


ggtgcaaacc 


tgtagtccca 


__4.___4_4-___ mot 

gctgcttggg 9136 


aggctgaggc 


gggagaatca 


cttgaaccca 


ggaggtagag 


gctgcagtga 


gecaagateg 9196 


agccgctgca 


ctccagcctg 


ggtgacagag 


caagactgtc 


tcaaaaagaa 


aaaatttaag y^bo 


atttgtggaa 


cagagctaaa 


gcagcacaaa 


aaaacatagc 


ccctaaatgt 


atgtgcatct 9316 


acagataaat 


agtgccattt 


atacacacat 


acgctgtatg 


tctgtatttt 


taaagctaaa 9376 


gaaaaataag 


catgcagctt 


aagttggaac 


aactcaaagt 


aaatggaaga 


aaaatctcca 9436 


aaactgacta 


aaagtaatag 


aaagcctgag 


ttgtaatcac 


tgatgaaatt 


gagtcagtag 9496 


ttaagaatgt 


tcccctagac 


ggttttacag 


ggaagttcca 


cgatatagag 


_j- _ _. 4_ rirrr 

aacaggtaat 9556 


tccagacgta 


gacaaattet 


aacagaatca 


attgagagaa 


cacttcattc 


gtgaacttag 9616 


ctttgatacc 


aaaactaggt 


aagagaaagg 


gaagttacca 


aatacctgtg 


ggeggcaage 9676 


cacccaggcg 


ccgaggcaag 


agacagagga 


cacgagctgt 


tccagtataa 


taaaatataa 9736 


aacaagaata 


gttacagcag 


atatagatct 


J J_ __ ± A 

tagatatgat 


tacatatgaa 


4__4__._414___4_ ri"7/*it 

tatcattaat 9796 


cattagtttg 


tagcaattac 


cttttattcc 


aatattataa 


taatcctcgc 


4__4__,4___4___ nnpf ■ 

tctataatca 9856 


tagcctagga 


aaaaccaggc 


catacagaga 


taggagctga 


gggacatagg 


4_ —.4- _.___-_ — . ftAI /_ 

tgtaccagaa yyio 


gacaagagtg 


cgagccttct 


gttatgcccg 


gacagggcca 


ccagagggct 


_ _ 4_4- _, — 4- _ ofl7C 

ccttggtcta yy/o 


gcggtgacgc 


cagcgtctgg 


gaagacgccc 


gttgccaggt 


ggaccatggt 


ctagcagtag luuoo 


caaaaagtat 


caaggaacaa 


cacccgctac 


ttagcagacc 


gggaaaggga 


gtgtcccttt 10096 


cccctggagg 


agtttagaga 


agactctgct 


cttccacctc 


ttgtggaggg 


cctgacatcc 10156 


ggcaggcctg 


cccgcagtta 


tctggaggcc 


taaccgtctc 


cctgtgatgc 


tgtgcttcag 10216 


tggtcacgct 


cctactccgc 


cttcatgttc 


catcctgtac 


acctggctct 


gecttctaga 10276 


tagcagtagt 


aaattagtga 


aagtactaaa 


agtctctgat 


atgcagaagt 


aatggcataa 10336 


gctgtctttc 


tctctgtctc 


ctctctctct 


ctgcctcggc 


tgccaggcag 


ggaagggcac 10396 



SUBSTITUTE SHEET (RULE 26) 



WO 01/59155 PCT/GB01/00578 

-35- 



cctgtccagt ggacacgtga tccacgtgac cttacctatc attggagatg actcacactc 10456 
tttaccctgc cccttttgct ttgtatccaa taaataacaa tgcagccaga cattcggggc 10516 
cactaccggt ctccgaacat tggtagtagt ggtctcccgg gcccagctgc cttttctttt 10576 
atctctttgt cttgtgtgtg tatttctaca ctctctcatt gctgcacaca gggagggaga 10636 
gacccacgga ccctgtgggg ctggtcccta caaataccaa tgtcaagatt ttagacaata 10696 
ataaaccaag tttagcaaag tgccacactg gatttaattc agaattgcaa agcagtttca 10756 
atgccagaga atcaagagtg taattcatat caatagatta aaggagcaaa acccacgtga 10816 
ccatctcaat gg 10828 



<210> 16 

<211> 361 

<212> PRT 

<213> Homo sapiens 

<400> 16 

Met Ala Ser Leu Leu Ala Lys Asp Ala Tyr Leu Gin Ser Leu Ala Lys 
1 5 10 15 

Lys He Cys Ser His Ser Ala Pro Glu Gin Gin Ala Arg Thr Arg Ala 
20 25 30 

Gly Lys Thr Gin Gly Ser Glu Thr Ala Gly Pro Pro Lys Lys Lys Arg 
35 40 45 

Lys Lys Thr Gin Lys Lys Phe Arg Lys Arg Glu Glu Lys Ala Ala Glu 
50 55 60 

His Lys Ala Lys Ser Leu Gly Glu Lys Ser Pro Ala Ala Ser Gly Ala 
65 70 75 80 

Arg Arg Pro Glu Ala Ala Lys Glu Glu Ala Ala Trp Ala Ser Ser Ser 
85 90 95 

Ala Gly Asn Pro Ala Asn Gly Leu Ala Thr Glu Pro Glu Ser Val Phe 
100 105 110 

Ala Leu Asp Val Leu Arg Gin Arg Leu His Glu Lys lie Gin Glu Ala 
115 120 125 

Arg Gly Gin Gly Ser Ala Lys Glu Leu Ser Pro Ala Ala Leu Glu Lys 
130 135 140 

Arg Arg Arg Arg Lys Gin Glu Arg Asp Arg Lys Lys Arg Lys Arg Lys 
145 150 155 160 

Glu Leu Arg Ala Lys Glu Lys Ala Arg Lys Ala Glu Glu Ala Thr Glu 
165 170 175 
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Ala Gin Glu Val Val Glu Ala Thr Pro Glu Gly Ala Cys Thr Gflu Pro 
' 180 185 190 

Arg Glu Pro Pro Gly Leu lie Phe Asn Lys Val Glu Val Ser Glu Asp 

195 ; 200 205 

Glu Pro Ala Sep Lys Ala Gin Arg Arg Lys Glu Lys Arg Gin Arg Val 
210 215 220 

Lys Gly Asn Leu Thr Pro Leu Thr Gly Arg Asn Tyr Arg Gin Leu Leu 

225 .. 230 235 - . 240 

Glu Arg Leu Gin Ala Arg Gin Ser Arg Leu Asp Glu Leu Arg Gly Gin 
245 250 255 

Asp Glu Gly Lys Ala Gin Glu Leu Glu Ala Lys Met Lys Trp Thr Asn 
260 265 270 

Leu Leu Tyr Lys Ala Glu Gly Val Lys lie Arg Asp Asp Glu Arg Leu 

, 275 280 285 

Leu Gin Glu Ala Leu Lys Arg Lys Glu Lys Arg Arg A] a Gin Arg Gin 

290 r ' 295 300 

Arg Arg Trp Glu Lys Arg Thr Ala Gly Val Val Glu Lys Met Gin Gin 
305 310 315 320 

Arg Gin Asp Arg Arg Arg Gin Asn Leu Arg Arg Lys Lys Ala Ala Arg 
325 330 335 

Ala Glu Arg Arg Leu Leu Arg Ala Arg Lys Lys Gly Arg lie Leu Pro 
340 345 350. 

Gin Asp Leu Glu Arg Ala Gly Leu Val 
355 360 



<210> 17 
<211> 4240 . 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (162) ..(2987) 
<400> 17 

cagcagagct ggattggggt gttgagtcca ggctgagtag ggggcagccc actgctcttg 60 

gtccctgtgc ctgctggggg tgccctgccc tgaactccag gcagcgggga cagggcgagg 120 

tgccacctta gtctggctgg ggaggcggac gatgaggagt g atg ggg cag gca tgc 176 

Met Gly Gin Ala Cys 
1 5 
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ggc cac tec ate etc tgc agg age cag cag tac ccg gca gcg tga ccg 
Gly His Ser He Leu Cys Arg Ser Gin Gin Tyr Pro Ala Ala Arg Pro 
10 15 20 

get gag ccg egg ggc cag cag gtc ttc etc aag ccg gac gag ccg ccg 
Ala Glu Pro Arg Gly Gin Gin Val Phe Leu Lys Pro Asp Glu Pro Pro 
25 30 35 

ccg ccg ccg cag cca tgc gec gac age ctg cag gac gec ttg ctg agt 
Pro Pro Pro Gin Pro Cys Ala Asp Ser Leu Gin Asp Ala Leu Leu Ser 
40 45 50 

ctg ggc tct gtc ate gac att tea ggc ctg caa cgt get gtc aag gag 
Leu Gly Ser Val He Asp He Ser Gly Leu Gin Arg Ala Val Lys Glu 
55 60 65 

gee ctg tea get gtg etc ccc cga gtg gaa act gtc tac ace tac eta 
Ala Leu Ser Ala Val Leu Pro Arg Val Glu Thr Val Tyr Thr Tyr Leu 
70 75 80 85 

ctg gat ggt gag tec cag ctg gtg tgt gag gac ccc cca cat gag ctg 
Leu Asp Gly Glu Ser Gin Leu Val Cys Glu Asp Pro Pro His Glu Leu 
90 95 100 

ccc cag gag ggg aaa gtc egg gag get ate ate tec cag aag egg ctg 
Pro Gin Glu Gly Lys Val Arg Glu Ala He He Ser Gin Lys Arg Leu 
105 110 115 

ggc tgc aat ggg ctg ggc ttc tea gac ctg cca ggg aag ccc ttg gee 
Gly Cys Asn Gly Leu Gly Phe Ser Asp Leu Pro Gly Lys Pro Leu Ala 
120 125 130 



agg ctg gtg get cca ctg get cct gat acc caa gtg ctg gtc atg ccg 
Arg Leu Val Ala Pro Leu Ala Pro Asp Thr Gin Val Leu Val Met Pro 
135 140 145 

eta gcg gac aag gag get ggg gec gtg gca get gtc ate ttg gtg cac 
Leu Ala Asp Lys Glu Ala Gly Ala Val Ala Ala Val He Leu Val His 
150 155 160. 165 

tgt ggc cag ctg agt gat aat gag gaa tgg age ctg cag gcg gtg gag 
Cys Gly Gin Leu Ser Asp Asn Glu Glu Trp Ser Leu Gin Ala Val Glu 
170 175 180 

aag cat acc ctg gtc gee ctg egg agg gtg cag gtc ctg cag cag cgc 
Lys His Thr Leu Val Ala Leu Arg Arg Val Gin Val Leu Gin Gin Arg 
185 190 195 

ggg ccc agg gag get ccc cga gee gtc cag aac ccc ccg gag ggg acg 
Gly Pro Arg Glu Ala Pro Arg Ala Val Gin Asn Pro Pro Glu Gly Thr 
200 205 210 

gcg gaa gac cag aag ggc ggg gcg gcg tac acc gac cgc gac cgc aag 
Ala Glu Asp Gin Lys Gly Gly Ala Ala Tyr Thr Asp Arg Asp Arg Lys 
215 220 225 



PCT/GB01/00578 

224 

272 

320 

368 

416 

464 

512 

560 

608 

656 

704 

752 

800 

848 
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ate etc caa ctg tgc ggg gaa etc tac gac ctg gat get tct tec ctg 896 
lie Leu Gin Leu Cys Gly Glu Leu Tyr Asp Leu Asp Ala Ser Ser Leu 
230 235 240 245 

cag etc aaa gtg etc caa tac ctg cag cag gag ace egg gca tec cgc 944 
Gin Leu Lys Val Leu Gin Tyr Leu Gin Gin Glu Thr Arg Ala Ser Arg 
250 255 260 

tgc tgc etc ctg ctg gtg teg gag gac aat etc cag ctt tct tgc aag 992 
Cys Cys Leu Leu Leu Val Ser Glu Asp Asn Leu Gin Leu Ser Cys Lys 
265 270 275 

gtc ate gga gac aaa gtg etc ggg gaa gag gtc age ttt ccc ttg aca 1040 
Val He Gly Asp Lys Val Leu Gly Glu Glu Val Ser Phe Pro Leu Thr 
280 285 290 

gga tgc ctg ggc cag gtg gtg gaa gac aag aag tec ate cag ctg aag 1088 
Gly Cys Leu Gly Gin Val Val Glu Asp Lys Lys Ser He Gin Leu Lys 
295 300 305 

gac etc ace tec gag gat gta caa cag ctg cag age atg ttg ggc tgt 1136 
Asp Leu Thr Ser Glu Asp Val Gin Gin Leu Gin Ser Met Leu Gly Cys 
310 315 320 325 

gag ctg cag gee atg etc tgt gtc cct gtc ate age egg gee act gac 1184 
Glu Leu Gin Ala Met Leu Cys Val Pro Val He Ser Arg Ala Thr Asp 
330 335 340 

cag gtg gtg gec ttg gee tgc gee ttc aac aag eta gaa gga gac ttg 1232 
Gin Val Val Ala Leu Ala Cys Ala Phe Asn Lys Leu Glu Gly Asp Leu 
345 350 355 

ttc ace gac gag gac gag cat gtg ate cag cac tgc ttc cac tac ace 1280 
Phe Thr Asp Glu Asp Glu His Val He GTn His Cys Phe His Tyr Thr 
360 365 370 

age acc gtg etc acc age ace ctg gec ttc cag aag gaa cag aaa etc 1328 
Ser Thr Val Leu Thr Ser Thr Leu Ala Phe Gin Lys Glu Gin Lys Leu 
375 380 385 

aag tgt gag tgc cag get ctt etc caa gtg gca aag aac etc ttc acc 1376 
Lys Cys Glu Cys Gin Ala Leu Leu Gin Val Ala Lys Asn Leu Phe Thr 
390 395 400 * 405 

cac ctg gat gac gtc tct gtc ctg etc cag gag ate ate acg gag gec 1424 
His Leu Asp Asp Val Ser Val Leu Leu Gin Glu He lie Thr Glu Ala 
410 415 420 

aga aac etc age aac gca gag ate tgc tct gtg ttc ctg ctg gat cag 1472 
Arg Asn Leu Ser Asn Ala Glu lie Cys Ser Val Phe Leu Leu Asp Gin 
425 430 435 

aat gag ctg gtg gee aag gtg ttc gac ggg ggc gtg gtg gat gat gag 1520 
Asn Glu Leu Val Ala Lys Val Phe Asp Gly Gly Val Val Asp Asp Glu 
440 . 445 450 
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agc tat gag ate cgc ate ccg gee gat cag ggc ate gcg gga cac gtg 1568 
Ser Tyr Glu He Arg He Pro Ala Asp Gin Gly He Ala Gly His Val 
455 460 465 

gcg ace acg ggc cag ate ctg aac ate cct gac gca tat gee cat ccg 1616 
Ala Thr Thr Gly Gin He Leu Asn lie Pro Asp Ala Tyr Ala His Pro 
470 475 480 485 

ctt ttc tac cgc ggc gtg gac gac age acc ggc ttc cgc acg cgc aac 1664 
Leu Phe Tyr Arg Gly Val Asp Asp Ser Thr Gly Phe Arg Thr Arg Asn 
490 495 500 

ate etc tgc ttc ccc ate aag aac gag aac cag gag gtc ate ggt gtg 1712 
He Leu Cys Phe Pro lie Lys Asn Glu Asn Gin Glu Val He Gly Val 
505 510 515 

gec gag ctg gtg aac aag ate aat ggg cca tgg ttc age aag ttc gac 1760 
Ala Glu Leu Val Asn Lys He Asn Gly Pro Trp Phe Ser Lys Phe Asp 
520 525 530 

gag gac ctg gcg acg gee ttc tec ate tac tgc ggc ate age ate gee 1808 
Glu Asp Leu Ala Thr Ala Phe Ser He Tyr Cys Gly He Ser He Ala 
535 540 545 

cat tct etc eta tac aaa aaa gtg aat gag get cag tat cgc age cac 1856 
His Ser Leu Leu Tyr Lys Lys Val Asn Glu Ala Gin Tyr Arg Ser His 
550 555 560 565 

ctg gee aat gag atg atg atg tac cac atg aag gtc tec gac gat gag 1904 
Leu Ala Asn Glu Met Met Met Tyr His Met Lys Val Ser Asp Asp Glu 
570 575 580 

tat acc aaa ctt etc cat gat ggg ate cag cct gtg get gee att gac 1952 
Tyr Thr Lys Leu Leu His Asp Gly lie Gin Pro Val Ala Ala He Asp 
585 590 595 

tec aat ttt gca agt ttc acc tat acc cct cgt tec ctg ccc gag gat 2000 
Ser Asn Phe Ala Ser Phe Thr Tyr Thr Pro Arg Ser Leu Pro Glu Asp 
600 605 610 

gac acg tec atg gee ate ctg age atg ctg cag gac atg aat ttc ate 2048 
Asp Thr Ser Met Ala He Leu Ser Met Leu Gin Asp Met Asn Phe He 
615 620 625 

aac aac tac aaa att gac tgc ccg acc ctg gee egg ttc tgt ttg atg 2096 
Asn Asn Tyr Lys lie Asp Cys Pro Thr Leu Ala Arg Phe Cys Leu Met 
630 635 640 645 

gtg aag aag ggc tac egg gat ccc ccc tac cac aac tgg atg cac gee 2144 
Val Lys Lys Gly Tyr Arg Asp Pro Pro Tyr His Asn Trp Met His Ala 
650 655 660 

ttt tct gtc tec cac ttc tgc tac ctg etc tac aag aac ctg gag etc 2192 
Phe Ser Val Ser His Phe Cys Tyr Leu Leu Tyr Lys Asn Leu Glu Leu 
665 670 675 
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acc aac tac etc gag gac ate gag ate ttt gec ttg ttt att tec tgc 2240 
Thr Asn Tyr Leu Glu Asp lie Glu lie Phe Ala Leu Phe He Ser Cys 
680 685 690 



atg tgt cat gac ctg gac cac aga ggc aca aac aac tct ttc cag gtg 2288 
Met Cys His Asp Leu Asp His Arg Gly Thr Asn Asn Ser Phe Gin Val 
695 700 705 

gec teg aaa tct gtg ctg get gcg etc tac age tct gag ggc tec gtc 2336 

Ala Ser Lys Ser Val Leu Ala Ala Leu Tyr Ser Ser Glu Gly Ser Val 

710 715 720 725 

atg gag agg cac cac ttt get cag gec ate gee ate etc aac acc cac 2384 

Met Glu Arg His His Phe Ala Gin Ala He Ala lie Leu Asn Thr His 
730 735 740 

ggc tgc aac ate ttt gat cat ttc tec egg aag gac tat cag cgc atg 2432 

Gly Cys Asn lie Phe Asp His Phe Ser Arg Lys Asp Tyr Gin Arg Met 
745 750 755 

ctg gat ctg atg egg gac ate ate ttg gec aca gac ctg gec cac cat 2480 

Leu Asp Leu Met Arg Asp He He Leu Ala Thr Asp Leu Ala His His 
760 765 770 

etc cgc ate ttc aag gac etc cag aag atg get gag gtg ggc tac gac 2528 

Leu Arg He Phe Lys Asp Leu Gin Lys Met Ala Glu Val Gly Tyr Asp 
775 780 785 

cga aac aac aag cag cac cac aga ctt etc etc tgc etc etc atg acc 2576 

Arg Asn Asn Lys Gin His His Arg Leu Leu Leu Cys Leu Leu Met Thr 

790 795 800 805 

tec tgt gac etc tct gac cag acc aag ggc tgg aag act acg aga aag 2624 

Ser Cys Asp Leu Ser Asp Gin Thr Lys Gly Trp Lys Thr Thr Arg Lys 

810 815 820 - 

ate gcg gag ctg ate tac aaa gaa ttc ttc tec cag gga gac ctg gag 2672 

He Ala Glu Leu He Tyr Lys Glu Phe Phe Ser Gin Gly Asp Leu Glu 

825 830 835 

■ -. 

aag gec atg ggc aac agg ccg atg gag atg atg gac egg gag aag gec 2720 

Lys Ala Met Gly Asn Arg Pro Met Glu Met Met Asp Arg Glu Lys Ala 
840 845 - 850 

tat ate cct gag ctg caa ate age ttc atg gag cac att gca atg ccc 2768 

Tyr He Pro Glu Leu Gin He Ser Phe Met Glu His He Ala Met Pro 
855 860 865 

ate tac aag ctg ttg cag gac ctg ttc ccc aaa gcg gca gag ctg tac 2816 

He Tyr Lys Leu Leu Gin Asp Leu Phe Pro Lys Ala Ala Glu Leu Tyr 

870 875 880 885 

gag cgc gtg gee tec aac cgt gag cac tgg acc aag gtg tec cac aag 2864 

Glu Arg Val Ala Ser Asn Arg Glu His Trp Thr Lys Val Ser His Lys 
890 895 900 
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ttc acc ate cgc ggc etc cca agt aac aac teg ctg gac ttc c±g gat 2912 
Phe Thr He Arg Gly Leu Pro Ser Asn Asn Ser Leu Asp Phe Leu Asp 
905 910 915 

gag gag tac gag gtg cct gat ctg gat ggc act agg gee ccc ate aat 2960 
Glu Glu Tyr Glu Val Pro Asp Leu Asp Gly Thr Arg Ala Pro lie Asn 
920 925 930 

ggc tgc tgc age ctt gat get gag tga tcccctccag gacacttccc 3007 
Gly Cys Cys Ser Leu Asp Ala Glu 
935 940 

tgcccaggcc acctcccaca gccctccact ggtctggcca gatgeactgg gaacagagee 3067 

aegggtcctg ggtcctagac caggacttcc tgtgtgaccc tggacaagta ctaccttcct 3127 

gggcctcagc tttctegtet gtataatgga agcaagactt ccaacctcac ggagactttg 3187 

taatttgett ctctgagagc acaggggtga ccaatgagca gtgggcccta ctctgcacct 3247 

ctgaccacac cttggcaagt ctttcccaag ccattctttg tctgagcagc ttgatggttt 3307 

ctccttgccc catttctgcc ccaccagatc tttgetcett tccctttgag gactcccacc 3367 

ctttgggtct ccaggatcct catggaaggg gaaggtgaga catctgagtg agcagagtgt 3427 

ggcatcttgg aaacagtcct tagttctgtg ggaggactag aaacagccgc ggegaaggee 3487 

ccctgaggac cactactata ctgatggtgg gattgggacc tgggggatac aggggcccca 3547 

ggaagaagct ggccagaggg gcagctcagt getctgeaga gaggggcect ggggagaagc 3607 

aggatgggat tgatgggcag gagggatccc cgcactggga gacaggccca ggtatgaatg 3667 

agccagccat gcttcctcct gcctgtgtga cgctgggcga gtctcttccc ctgtctgggc 3727 

caaacaggga gegggtaaga caatccatgc tctaagatcc attttagatc aatgtctaaa 3787 

atagctctat ggctctgegg agtcccagca gaggctatgg aatgtttctg caaccctaag 3847 

gcacagagag ccaaccctga gtgtctcaga ggccccctga gtgttcccct tggectgage 3907 

cccttaccca ttcctgcagc cagtgagaga cctggcctca gcctggcagc gctctcttca 3967 

aggecatate cacctgtgcc ctggggcttg ggagacccca taggceggga ctcttgggtc 4027 

agcccgccac tggcttctct ctttttctcc gtttcattct gtgtgcgttg tggggtgggg 4087 

gagggggtcc acctgcctta cctttctgag ttgectttag agagatgegt ttttctagga 4147 

ctctgtgcaa ctgtcgtata tggtcccgtg ggctgaccgc tttgtacatg agaataaatc 4207 

tatttctttc taccaaaaaa aaaaaaaaaa aaa 4240 
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<210> 18 

.. <211> '941 ■" - . . * '■ • 

. <212> PRT 
<213> Homo sapiens 

<400> 18 

Met Gly Gin Ala Cys Gly His Ser lie leu Cys Arg Ser Gin Gin Tyr 
1 5 10 15 : 

Pro Ala Ala Arg Pro Ala Glu Pro Arg Gly Gin Gi n Val Phe Leu Lys 
20 25 30 

Pro Asp Glu Pro Pro Pro Pro Pro Gin Pro Cys Ala Asp Ser Leu Gin 
35 40 45 

Asp Ala Leu Leu Ser Leu Gly Ser Val lie Asp He Ser Gly Leu Gin 
50 55 60 

Arg Ala Val Lys Glu Ala Leu Ser Ala Val Leu Pro Arg Val Glu Thr 
65 70 75 80 

Val Tyr Thr Tyr Leu Leu Asp Gly Glu Ser Gin Leu Val Cys Glu Asp 
85 90 95 

Pro Pro His Glu Leu Pro Gin Glu Gly Lys Val Arg Glu Ala He lie 
100 105 110 

Ser Gin Lys Arg Leu Gly Cys Asn Gly Leu Gly Phe Ser Asp Leu Pro 
115 120 125 

Gly Lys Pro Leu Ala Arg Leu Val Ala Pro Leu Ala Pro Asp Thr Gin 
130 . 135 140 

Val Leu Val Met Pro Leu Ala Asp Lys Glu Ala Gly Ala Val Ala Ala 
145 150 155 160 

Val He Leu Val His Cys Gly Gin Leu Ser Asp Asn Glu Glu Trp Ser 
165 170 175 

Leu Gin Ala Val Glu Lys His Thr Leu Val Ala Leu Arg Arg Val Gin 

180 185 v.; 190 • 

Val Leu Gin Gin Arg Gly Pro Arg Glu Ala Pro Arg Ala Val Gin Asn 

195 200 , 205 

Pro Pro Glu Gly Thr Ala Glu Asp Gin Lys Gly Gly Ala Ala Tyr Thr 
210 215 220 

Asp Arg Asp Arg Lys lie Leu Gin Leu Cys Gly Glu Leu Tyr Asp Leu 
225 230 235 240 

Asp Ala Ser Ser Leu Gin Leu Lys Val Leu Gin Tyr Leu Gin Gin Glu 
245 250 255 

Thr Arg Ala Ser Arg Cys Cys Leu Leu Leu Val Ser Glu Asp Asn Leu 
260 265 270 
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Gln Leu Ser Cys Lys Val He Gly Asp Lys Val Leu Gly Glu &lu Val 
275 280 285 

Ser Phe Pro Leu Thr Gly Cys Leu Gly Gin Val Val Glu Asp Lys Lys 
290 295 300 

Ser He Gin Leu Lys Asp Leu Thr Ser Glu Asp Val Gin Gin Leu Gin 
305 310 315 320 

Ser Met Leu Gly Cys Glu Leu Gin Ala Met Leu Cys Val Pro Val He 
325 330 335 

Ser Arg Ala Thr Asp Gin Val Val Ala Leu Ala Cys Ala Phe Asn Lys 
340 345 350 

Leu Glu Gly Asp Leu Phe Thr Asp Glu Asp Glu His Val He Gin His 

355 360 .365 

Cys Phe His Tyr Thr Ser Thr Val Leu Thr Ser Thr Leu Ala Phe Gin 
370 375 380 

Lys Glu Gin Lys Leu Lys Cys Glu Cys Gin Ala Leu Leu Gin Val Ala 
385 390 395 400 

Lys Asn Leu Phe Thr His Leu Asp Asp Val Ser Val Leu Leu Gin Glu 
405 410 415 

lie He Thr Glu Ala Arg Asn Leu Ser Asn Ala Glu He Cys Ser Val 
420 425 430 

Phe Leu Leu Asp Gin Asn Glu Leu Val Ala Lys Val Phe Asp Gly Gly 
435 440 445 

Val Val Asp Asp Glu Ser Tyr Glu lie Arg lie Pro Ala Asp Gin Gly 
450 455 460 

He Ala Gly His Val Ala Thr Thr Gly Gin He Leu Asn He Pro Asp 
465 470 475 480 

Ala Tyr Ala His Pro Leu Phe Tyr Arg Gly Val Asp Asp Ser Thr Gly 
485 490 495 

Phe Arg Thr Arg Asn He Leu Cys Phe Pro He Lys Asn Glu Asn Gin 
500 505 510 

Glu Val He Gly Val Ala Glu Leu Val Asn Lys He Asn Gly Pro Trp 
515 520 525 

Phe Ser Lys Phe Asp Glu Asp Leu Ala Thr Ala Phe Ser He Tyr Cys 
530 535 540 

Gly lie Ser lie Ala His Ser Leu Leu Tyr Lys Lys Val Asn Glu Ala 
545 550 555 560 
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Gin Tyr Arg Ser His Leu Ala Ash Glu Met Met Met Tyr His Met Lys 

- .-• 565 ; ' 570 - 575 

Val Ser Asp Asp Glu Tyr Thr Lys Leu Leu His Asp Gly lie Gin Pro 

580 585 .. 590 

Val Ala Ala lie Asp Ser Asn Phe Ala Ser Phe Thr Tyr Thr Pro Arg 

595 • 600 . / 605 V. 

Ser Leu Pro Glu Asp Asp Thr Ser Met Ala He Leu Ser Met Leu Gin 
610 615, 620 

Asp Met Asn Phe He Asn Asn Tyr Lys lie Asp Cys Pro Thr Leu Ala 
625 630 . 635 640 

Arg Phe Cys Leu Met Val Lys Lys Gly Tyr Arg Asp Pro Pro Tyr His 
645 650 . 655 

Asn Trp Met His Ala Phe Ser Val Ser His Phe Cys Tyr Leu Leu Tyr 
660 665 670 

Lys Asn Leu Glu Leu Thr Asn Tyr Leu Glu Asp lie Glu lie Phe Ala 
675 680 685 

Leu Phe He Ser Cys Met Cys His Asp Leu Asp His Arg Gly Thr Asn 
690 695 700 

Asn Ser Phe Gin Val Ala Ser Lys Ser Val Leu Ala Ala Leu Tyr Ser 
705 710 715 720 

Ser Glu Gly Ser Val Met Glu Arg His His Phe Ala Gin Ala He Ala 
725 730 735 

He Leu Asn Thr His Gly Cys Asn He Phe Asp His Phe Ser Arg Lys 
740 745 .. 750 

Asp Tyr Gin Arg Met Leu Asp Leu Met Arg Asp He He Leu Ala Thr 
755 760 ■ 765 

Asp Leu Ala His His Leu Arg He Phe Lys Asp Leu Gin Lys Met Ala 
770 775 v 780 

Glu Val Gly Tyr Asp Arg Asn Asn Lys Gin His His Arg Leu Leu Leu 
785 790 795 - 800 

Cys Leu Leu Met Thr Ser Cys Asp Leu Ser Asp Gin Thr Lys Gly Trp 
805 810 815 

Lys Thr Thr Arg Lys He Ala Glu Leu He Tyr Lys Glu Phe Phe Ser 
820 825 830 

Gin Gly Asp Leu Glu Lys Ala Met Gly Asn Arg Pro Met Glu Met Met 
835 840 845 

Asp Arg Glu Lys Ala Tyr He Pro Glu Leu Gin He Ser Phe Met Glu 
850 855 860 
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His He Ala Met Pro He Tyr Lys Leu Leu Gin Asp Leu Phe Pro Lys 
865 870 875 880 

Ala Ala Glu Leu Tyr Glu Arg Val Ala Ser Asn Arg Glu His Trp Thr 
885 890 895 

Lys Val Ser His Lys Phe Thr He Arg Gly Leu Pro Ser Asn Asn Ser 
900 905 910 

Leu Asp Phe Leu Asp Glu Glu Tyr Glu Val Pro Asp Leu Asp Gly Thr 
915 920 925 

Arg Ala Pro lie Asn Gly Cys Cys Ser Leu Asp Ala Glu 
930 935 940 



<210> 19 
<211> 6072 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (59).. (2032) 
<400> 19 

ggtggtcggc ggggaggccc ccgcgcttta aaataatgcc cgcggcgccc gcgcgacc 58 

atg caa tgg cga gcg etc gtc ctg ggg ctg gtg etc etc egg ctt ggc 106 
Met Gin Trp Arg Ala Leu Val Leu Gly Leu Val Leu Leu Arg Leu Gly 
15 10 15 

etc cat gga gta ttg tgg etc gtc ttc ggg ctg ggg ccc age atg ggc 154 
Leu His Gly Val Leu Trp Leu Val Phe Gly Leu Gly Pro Ser Met Gly 
20 25 30 - 

ttc tac cag cgc ttt ccg etc age ttc ggc ttc cag cgt ctg agg age 202 
Phe Tyr Gin Arg Phe Pro Leu Ser Phe Gly Phe Gin Arg Leu Arg Ser 
35 40 45 

ccc gac ggc ccc gcg teg ccc ace teg ggg ccc gtg ggc egg cct ggg 250 
Pro Asp Gly Pro Ala Ser Pro Thr Ser Gly Pro Val Gly Arg Pro Gly 
50 55 60 

ggg gta tec ggg ccg teg tgg ctg cag ccg ccg ggg ace ggg gca gcg 298 
Gly Val Ser Gly Pro Ser Trp Leu Gin Pro Pro Gly Thr Gly Ala Ala 
65 70 75 80 

cag age ccg cgc aag get ccg egg cgt cct ggg ccg ggg atg tgc ggc 346 
Gin Ser Pro Arg Lys Ala Pro Arg Arg Pro Gly Pro Gly Met Cys Gly 
85 90 95 

cca gee aac tgg ggc tac gtg ctg ggc ggc egg ggc cgc ggc ccg gac 394 
Pro Ala Asn Trp Gly Tyr Val Leu Gly Gly Arg Gly Arg Gly Pro Asp 
100 105 110 
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gag tac gag aag cgc tac age ggc gcc ttc cct ccg cag ctg ctft gcc . 442 
Glu Tyr Glu Lys Arg. Tyr Ser Gly Ala Phe Pro Pro Gin Leu Arg Ala 
115 120 125 

cag atg cgc gac ctg gca egg ggc atg ttc gtc ttt ggc tac gac aac 490 
Gin Met Arg Asp Leu Ala Arg Gly Met Phe Val Phe Gly Tyr Asp Asn 
130 135 . 140 

tac atg get cac gcc ttc ccc cag gac gag etc aac ccc atd cac tgc 538 
Tyr Met Ala His Ala Phe Pro Gin Asp Glu Leu Asn Pro He His Cys 
145. 150 155 160 

cgc ggc cgt ggg ccc gac cgc ggg gac cct tea aat ctg aac ate aat 586 
Arg Gly Arg Gly Pro Asp Arg Gly Asp Pro Ser Asn Leu Asn He Asn 
165 170 175 

gat.gta eta ggg aac tac tea ttg act ctt gtt gat gca ttg gat aca 634 
Asp Val Leu Gly Asn Tyr Ser Leu Thr Leu Val Asp Ala Leu Asp Thr 
180 185 190 

ctt gca ata atg gga aat tea tec gag ttc cag aaa gca gtc aag tta 682 
Leu Ala He Met Gly Asn Ser Ser Glu Phe Gin Lys Ala Val Lys Leu 
195 200 205 

gtg ate aac aca gtt tea ttt gac aaa gat tec ace gtc caa gtc ttt 730 
Val He Asn Thr Val Ser Phe Asp Lys Asp Ser Thr Val Gin Val Phe 
210 215 220 

gag gcc acg ata agg gtc ctg gga age etc ctt tct get cac aga ata 778 
Glu Ala Thr lie Arg Val Leu Gly Ser Leu Leu Ser Ala His Arg lie 
225 "230 235 240 

ata act gac tec aag cag ccc ttt ggt gac atg aca att aag gac tat 826 
He Thr Asp Ser Lys Gin Pro Phe Gly Asp Met Thr lie Lys Asp Tyr 
245 250 .255 - 

gat aat gag ttg tta tac atg gcc cat gac ctg gcg gtg egg etc etc 874 
Asp Asn Glu Leu Leu Tyr Met Ala His Asp Leu Ala Val Arg Leu Leu 
260 265 270 

cct get ttt gaa aac ace aag aca ggg att cca tat cct egg gtg aat 922 
Pro Ala Phe Glu Asn Thr Lys Thr Gly lie Pro Tyr Pro Arg Val Asn 
275 280 285 

eta aag aca gga gtt cct cct gac ace aat aat gag aca tgc aca gcg 970 
Leu Lys Thr Gly Val Pro Pro Asp Thr Asn Asn Glu Thr Cys Thr Ala 
290 295 300 

gga gcc ggt tec etc ctg gtg gaa ttt ggg att ctg agt cga etc ctg 1018 
Gly Ala Gly Ser Leu Leu Val Glu Phe Gly He Leu Ser Arg Leu Leu 
305 310 315 \ 320 

ggg gac tec aca ttt gag tgg gtg gcc aga cga gca gtg aaa gcc ctt 1066 
Gly Asp Ser Thr Phe Glu Trp Val Ala Arg Arg Ala Val Lys Ala Leu 
325 330 335 
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tgg aac etc egg age aat gat aca gga tta eta ggc aat gtc gtg aac 

Trp Asn Leu Arg Ser Asn Asp Thr Gly Leu Leu Gly Asn Val Val Asn 
340 345 350 

: / att cag acg ggc cac tgg gtt gga aag cag agt ggc ctg ggt gec ggg 
/, He Gin Thr Gly His Trp Val Gly Lys Gin Ser Gly Leu Gly Ala Gly 

355 360 365 

ctg gac tec ttc tat gaa tac etc ttg aaa tct tac att etc ttt gga* 

Leu Asp Ser Phe Tyr Glu Tyr Leu Leu Lys Ser Tyr lie Leu Phe Gly 
370 375 380 

: gaa aaa gaa gac eta gaa atg ttt aat get gca tat cag agt att cag 

Glu Lys Glu Asp Leu Glu Met Phe Asn Ala Ala Tyr Gin Ser lie Gin 

385 390 395 400 



aac tac tta aga aga ggg egg gaa gec tgc aat gaa gga gaa gga gac 
Asn Tyr Leu Arg Arg Gly Arg Glu Ala Cys Asn Glu Gly Glu Gly Asp 
405 410 415 



cct cca etc tat gtc aac gtg aac atg ttc agt ggg cag ctg atg aac 
Pro Pro Leu Tyr Val Asn Val Asn Met Phe Ser Gly Gin Leu Met Asn 
420 425 430 



ace tgg att gac tct ctg cag gec ttt ttc cct gga ctg cag gtg ctg 
Thr Trp lie Asp Ser Leu Gin Ala Phe Phe Pro Gly Leu Gin Val Leu 
435 440 445 

ata gga gat gtg gaa gat gee ate tgc ctt cat gee ttc tac tat gee 
He Gly Asp Val Glu Asp Ala He Cys Leu His Ala Phe Tyr Tyr Ala 
450 455 460 



ata tgg aaa cga tat ggt gec etc cct gag aga tat aac tgg cag ctg 
lie Trp Lys Arg Tyr Gly Ala Leu Pro Glu Arg Tyr Asn Trp Gin Leu 
465 470 475 480 



cag gec cct gac gtt etc ttc tac cca ctg aga cca gag tta gtg gaa 

Gin Ala Pro Asp Val Leu Phe Tyr Pro Leu Arg Pro Glu Leu Val Glu 

485 490 495 

tec aca tat etc etc tac cag gca ace aag aat ccc ttc tac etc cat 

Ser Thr Tyr Leu Leu Tyr Gin Ala Thr Lys Asn Pro Phe Tyr Leu His 
500 505 510 



gta gga atg gat att ctg cag agt ctg gaa aag tac aca aaa gtc aag 
Val Gly Met Asp He Leu Gin Ser Leu Glu Lys Tyr Thr Lys Val Lys 
515 520 525 

tgt ggg tac gee acg ctg cat cac gtc att gac aag tec aca gaa gac 
Cys Gly Tyr Ala Thr Leu His His Val He Asp Lys Ser Thr Glu Asp 
530 535 540 



egg atg gag age ttc ttt etc agt gag acc tgt aaa tat ttg tat ctg 
Arg Met Glu Ser Phe Phe Leu Ser Glu Thr Cys Lys Tyr Leu Tyr Leu 
545 550 555 560 
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ctg ttt gat gaa gac aat cca gta cac aag tct gga acc aga tac atg 1786 

Leu Phe Asp Glu Asp Asn Pro Val His Lys Ser Gly Thr Arg Tyr Met 

565 570 575 

ttc aca aca gag gga cac att gta tct gtg gat gag cat ctt egg gaa 1834 

Phe Thr Thr Glu Gly His lie Val Ser Val Asp Glu His Leu Arg Glu 

580 585 590 

ttg cca tgg aag gaa ttc ttc tct gaa gag gga ggg cag gac caa ggg 1882 

Leu Pro Trp Lys Glu Phe Phe Ser Glu Glu Gly Gly Gin Asp Gin Gly 
595 600 ; 605 

gga aag tct gtg cac agg ccg aaa cct cat gag tta aaa gtc ate aac 1930 

Gly Lys Ser Val His Arg Pro Lys Pro His Glu Leu Lys Val He Asn 
610 615 620 

tec age tec aac tgc aat cgt gta cct gat gag agg agg tac tec ctg 1978 

Ser Ser Ser Asn Cys Asn Arg Val Pro Asp Glu Arg Arg Tyr Ser Leu 

625 630 635 640 

ccc tta aag age ate tac atg cga cag att gac cag atg gtt ggt ttg 2026 

Pro Leu Lys Ser He Tyr Met Arg Gin lie Asp Gin Met Val Gly Leu 

645 650 655 

att tga tctgctctct gtgaggcetc atcttgaacc agaccttaac gaccaaaccc 2082 
lie 



agaccatgcc 


aaagtccagt 


ctgaaatgaa 


aggggacaga 


agtcttgctg 


tccatggtgg 


2142 


tgtaggaatt 


tctgtgcaac 


acctcaccac 


gtctggttaa 


tccttgcaca 


cttcagtgtt 


2202 


tctctcctgt 


tcaataaaat 


gccctgttaa 


ggatataatt 


tgaagtgaga 


agatacatgg 


2262 


aaattgeect 


cttatgacat 


gttgatgtta 


taagcacaat 


agatggggca 


tctttggatt 


2322 


gatgttcaca 


gctttatact 


tcagaaccta 


agtctcttca 


etttgetgge 


acctgetata 


2382 


ctggagtatt 


gctatgtctt 


taaaaaattt 


ttttttatta 


tattttattt 


ttttgagaca 


2442 


gggtcttgat 


atttttttgg 


gacagggtta 


cetgggctca 


agtgatcctt 


ctgcctcagc 


2502 


ctcccgagta 


gctgggatta 


caggtgagca 


ccactgtacc 


tggctagcta 


cttctttgtt 


2562 


agaggattga 


gaatgaaatt 


tetgeaaaag 


ggcccatggt 


tcatttggta 


tccctattta 


2622 


attgeattga 


aaatgtcatc 


ctttctgttg 


ttagataatt 


ggggtcttcc 


cctgatatcc 


2682 


aacegtgatt 


ttggatcaca 


tgggagaaaa 


agtcatccag 


tttttcatgt 


ttgcctcaag 


2742 


taatctttac 


agtgttacaa 


att a ttt get 


taagaagaat 


ggtcttaacc 


agaattctta 


2802 


acagatagtc 


tcttaggtta 


ttatgttatg 


gtctaagagg 


ttaactgaca 


tcttttggat 


2862 


ggtattttgc 


attttgaata 


tgaacttacc 


tgaggaactc 


ccatagttcc 


agaatcaggt 


2922 



SUBSTITUTE SHEET (RULE 26) 



WO 01/59155 PCT/GBOl/00578 

. -49- 

gccttttagg gagagaacaa tacctaagat tgtctgagct tccatctttc tcatatttcc 2982 
taagcaagga ttctcactta tgaccatatt tgggttagag ttctgttttg tttctgtttt 3042 
ctgtgtctag tgccaattag ctaaatcagg gagaaagaaa tgatcacatg acttttagca 3102 
tccttgagcc atttctctgt gtaatacagg ctttagatta gtgccttata ttggttttgg 3162 
tttggggcac tggatgtcgc agctactgct atggtttcag gaggcctgtt tagccacatg 3222 
gtgagaccgt ggtgaaaggg ggatggaaat tgcttggcca gtctttgcct ttcatcctgt 3282 
aaaagtaagc atgtagaagg aggaagttgt gctaaaatgc ctttgttttt ttgttattat 3342 
tttcttagcc agaacatctc tctttgaact cacactgata cacacctgct actcttacac 3402 
agtgcagcag ggctgactct tagtctggct tccatgaagc gtcatgggtg gaaacgcatt 3462 
ctagtaaaaa aggtaggaaa tccctaaaac ttccagcctc acatagcacg gttctcacct 3522 
gtcactgttt tcccacctct aaggatttca tgtacatctt ttcaaagcta gaaataagca 3582 
ctgtctaagt ttatgttgca tttttagtca aaagggagaa atcttattcc ttcttgaaaa 3642 
ttttaagtgt tatggtttta tatagttcag ttctttgaga tttttgaaaa gagtattttc 3702 
agtaataaac gtgccatctc tatctcttaa acatttatta caacaattgt tttaaaatag 3762 
aaaaaataaa atgcttctat tttacctttt ttcatttcag aagcattatt ctgtttatta 3822 
acagtgtccc atctactgaa tagaaaactt tgagaataat atatatatat attttaaatg 3882 
ttttcactga ctcattgaaa atgttaatta cacacacatg catgcatgca cacacgagca 3942 
tacttgtacc tttgtctctg ggcaaacagg tgggactgtt agtgacccat ttgggaaaat 4002 
agagcatctc agagaaggag gtgagttctt cctgcctgtg atttctcttg gcgctcccct 4062 
cctctcccgc tctggcttct gtggcggcag tggtgggtaa gcactccagt gttctcttaa 4122 
tgaggcactt tgcctgtcac tcgagcaagc ctgggtgttc cttcctcctc atgctcctgg 4182 
aatagggaat agggatctca tgcttgcaaa ctacacaatg ctgcaggtgc ttcccagggg 4242 
ccacaggctg tcaggaaacg tgttttatgt taagtcacaa acccacttga cttctgggta 4302 
ctggaattaa taecagtggg tgagactgag ggtgagtgag ttagtacata ttaatcctgg 4362 
ttgttgagct tccagactac cccgtccaaa gtttgatgct atgtagtcag tggtttgtgg 4422 
ggctggatgc cagaaggttc tttgagccag tttcaaaggt tacttgtttt tttttttttt 4482 
tttttaagtc agaatgttaa cagctgtgat atatcctgca gggcttttgc agtttcttct 4542 
gttctgtgtt ctgaaatcct gggtagagaa tggctgagga ggagattacc agagaagttg 4602 
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ctttgctcag 


tgctttgccc 


caggattgcc 


tcaaatctga 


gtggacttca 


tcctttgcgg' 


4662 


cggctctgag 


cctggcccat 


cttcctattc 


ccacgtgtag 


ctagtgtcta 


gtgtcagctt 


4722 


tgctcaatgt 


ggtggaaaca 


ttttgcagaa 


ctgttgtaga 


aagctgcctt 


atagttggct 


4782 


tgacaaagca 


taattctctc 


ataaeaaact 


ttcaaatcat 


tacagtagct 


tagctacttt 


4842 


agttgatgtg 


accgaggaat 


ccc ttctaga 


atcataggtg 


gcaagggagg 


gtttgctagc 


4902 


tctccatttg 


cactggccat 


tgtgaaaaac 


cagcttctgt 


attcaaatct 


ttccttcatt 


4962 


tttttaaatt 


ttttttttgg 


cagcgcttgt 


gctggaactt 


actcattgta 


actgaatcct 


5022 


cagggctttt 


cttgttttag 


atcatggact 


gtgcacgtga 


cacttaaata 


attttctatg 


5082 


tatttaaaga 


aaaatgcacc 


aggatggtgt 


ctgtgcacgt 


gactattaga 


ggagcgtctg 


5142 


tagaagtace 


tggtttggtc 


agtgcagttg 


tgcaatctga 


gggccttgtt 


tcctcctccc 


5202 


ctttcccctt 


ctccccacca 


aaggaaaata 


tccctcttaa 


tgatttcgta 


gttcagttta 


5262 


ctgaatgatt 


accacctgta 


attcctcttt 


ggattgtgta 


gactcaacat 


gagacattcc 


5322 . 


tttctgcttt 


ctggagggca 


ccaggggcct 


ttctctttga 


taaatttttt 


ttgtctgttg 


5382 


acaaaaacaa 


aaatcttttt 


tcaaatgtag 


tgctggtgaa 


aaggtagggc 


tgagtgatta 


5442 


ccttagccac 


agggtggctg 


agcaggaact 


ttagaagaaa 


atcctgagct 


ttcctgtcca 


5502 


ttcccagcat 


ccagctccta 


ttctagtgcc 


tcttccctgc 


agggcaggga 


ccccttggga 


5562 


aatcgaggag 


gtgggacggg 


ctgggccctg 


tgtcccaggt 


ttcacagggc 


tcagggttat 


5622 


gctcccgctt 


gaatctggac 


gtgaatctgg 


taaaaatatc 


aagtacctgt 


ggaactccct 


5682 


gattctatac 


cctcttcctt 


ctttctgcaa 


ggcagaggaa 


taatattttt 


aaaggttatt 


5742 


ttgttttagt 


tttaaatagc 


aaaacacaag 


ctgcattttt 


atttattttg 


cataagaaag 


5802 


gtaaatcttt 


ttacaaaaaa 


aagtatagag 


ttggaaactc 


tgggaaaact 


tacggaaata 


5862 


cacaaatgct 


tctctgtaat 


gtgcaatatg 


ctttgcaact 


gtagatgata 


ttttatgttt 


5922 


aatcty taaa 


taagaaatgt 


atttaaatta 


aaagggatct 


ttttgtaaaa 


ggaccaaatg 


5982 


ttcttttata 


aatgtaataa 


ggaatatctt 


gctctttaaa 


atttattagg 


atttttatga 


6042 


gtaattttta 


ttaaaagatt 


tctttttttg 








6072 



<210> 20 
<211> 657 
<212> PRT 

<213> Homo sapiens 
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<400> 20 

Met Gin Trp Arg Ala Leu Val Leu Gly Leu Val Leu Leu Arg Lteu Gly 
1 5 10 15 

Leu His Gly Val Leu Trp Leu Val Phe Gly Leu Gly Pro Ser Met Gly 
20 25 30 

Phe Tyr Gin Arg Phe Pro Leu Ser Phe Gly Phe Gin Arg Leu Arg Ser 
35 40 45 

Pro Asp Gly Pro Ala Ser Pro Thr Ser Gly Pro Val Gly Arg Pro Gly 
50 55 60 

Gly Val Ser Gly Pro Ser Trp Leu Gin Pro Pro Gly Thr Gly Ala Ala 
65 70 75 80 

Gin Ser Pro Arg Lys Ala Pro Arg Arg Pro Gly Pro Gly Met Cys Gly 
85 90 95 

Pro Ala Asn Trp Gly Tyr Val Leu Gly Gly Arg Gly Arg Gly Pro Asp 
100 105 110 

Glu Tyr Glu Lys Arg Tyr Ser Gly Ala Phe Pro Pro Gin Leu Arg Ala 
115 120 125 

Gin Met Arg Asp Leu Ala Arg Gly Met Phe Val Phe Gly Tyr Asp Asn 
130 135 140 

Tyr Met Ala His Ala Phe Pro Gin Asp Glu Leu Asn Pro He His Cys 
145 150 155 160 

Arg Gly Arg Gly Pro Asp Arg Gly Asp Pro Ser Asn Leu Asn lie Asn 
165 170 175 

Asp Val Leu Gly Asn Tyr Ser Leu Thr Leu Val Asp Ala Leu Asp Thr 
180 185 190 

Leu Ala He Met Gly Asn Ser Ser Glu Phe Gin Lys Ala Val Lys Leu 
195 200 205 

Val He Asn Thr Val Ser Phe Asp Lys Asp Ser Thr Val Gin Val Phe 
210 215 220 

Glu Ala Thr lie Arg Val Leu Gly Ser Leu Leu Ser Ala His Arg He 
225 230 235 240 

lie Thr Asp Ser Lys Gin Pro Phe Gly Asp Met Thr He Lys Asp Tyr 
245 250 255 

Asp Asn Glu Leu Leu Tyr Met Ala His Asp Leu Ala Val Arg Leu Leu 
260 265 270 

Pro Ala Phe Glu Asn Thr Lys Thr Gly He Pro Tyr Pro Arg Val Asn 
275 280 285 
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Leu Lys Thr Gly Val Pro Pro Asp Thr Asn Asn Glu Thr Cys Thr Ala 
290 295 300 

Gly Ala Gly Ser Leu Leu Val Glu Phe Gly lie Leu Ser Arg Leu Leu 
305 310 315 320 

Gly Asp Ser Thr Phe Glu Trp Val Ala Arg Arg Ala Val Lys Ala Leu 

325 330 335 . 

Trp Asn Leu Arg Ser Asn Asp Thr Gly Leu Leu Gly Asn Val Val Asn 
340 345 350 

lie Gin Thr Gly His Trp Val Gly Lys Gin Ser Gly Leu Gly Ala Gly 

355 . 360- 365 

Leu Asp Ser Phe Tyr Glu Tyr Leu Leu Lys Ser Tyr He Leu Phe Gly 
370 375 380 

Glu Lys Glu Asp Leu Glu Met Phe Asn Ala Ala Tyr Gin Ser He Gin 
385 390 395 400 

Asn Tyr Leu Arg Arg Gly Arg Glu Ala Cys Asn Glu Gly Glu Gly Asp 
405 410 415 

Pro Pro Leu Tyr Val Asn Val Asn Met Phe Ser Gly Gin Leu Met Asn 
420 425 430 

Thr Trp lie Asp Ser Leu Gin Ala Phe Phe Pro Gly Leu Gin Val Leu 

435 440 .445 

He Gly Asp Val Glu Asp Ala lie Cys Leu His Ala Phe Tyr Tyr Ala 
450 455 460 

He Trp Lys Arg Tyr Gly Ala Leu Pro Glu Arg Tyr Asn Trp Gin Leu 

465 470 .475 ' " 480 

Gin Ala Pro Asp Val Leu Phe Tyr Pro Leu Arg Pro Glu Leu Val Glu 

485 . 490 495 . 

Ser Thr Tyr Leu Leu Tyr Gin Ala Thr Lys Asn Pro Phe Tyr Leu His 

.500. 505 V 510 

Val Gly Met Asp He Leu Gin Ser Leu Glu Lys Tyr Thr Lys Val Lys 
515 520 - 525 

Cys Gly Tyr Ala Thr Leu His His Val He Asp Lys Ser Thr Glu Asp 
530 535 540 

Arg Met Glu Ser Phe Phe Leu Ser Glu Thr Cys Lys Tyr Leu Tyr Leu 
545 550 555 560 

Leu Phe Asp Glu Asp Asn Pro Val His Lys Ser Gly Thr Arg Tyr Met 
565 570 . 575 

Phe Thr Thr Glu Gly His He Val Ser Val Asp Glu His Leu Arg Glu 
580 585 590 
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Leu Pro Trp Lys Glu Phe Phe Ser Glu Glu Gly Gly Gin Asp Gin Gly 
595 600 605 

Gly Lys Ser Val His Arg Pro Lys Pro His Glu Leu Lys Val He Asn 
610 615 620 

Ser Ser Ser Asn Cys Asn Arg Val Pro Asp Glu Arg Arg Tyr Ser Leu 
625 630 635 640 

Pro Leu Lys Ser He Tyr Met Arg Gin He Asp Gin Met Val Gly Leu 
645 650 655 

He 



<210> 21 
<211> 3599 
<212> DNA 

<213> Homo sapiens. 

<220> 
<221> CDS 

<222> (429) ..(2879) 
<400> 21 

ggtggctcac gcctgtaatc ccagcacttt gggaggacaa ggcagatccc ttgagcccag 60 

gaggtagagg ctgcagtgag ctgtgatggt gccactgcac tccagcctgg gcaatgaagc 120 

aagaccctat ctgaaaaaaa aaatttttaa aaaaggcaaa gatgggcctg gggcaccaaa 180 

tattccagag gaaagggaac gtgtgtactc cttgaggtgg ggaacatgac ccacttgagg 240 

tgcagaaaga agacttgtat ggggctggtg cagcctccgc ggccgctgtc agggaagcgc 300 

aggcggccaa tggaacccgg gagcggtcgc tgctgctgag gcggcagtgt cggcagtcca 360 

accgcgactg cccgcacccc ctccgcgggg tcccccagag cttggaagct cgaagtctgg 420 

ctgtggcc atg gga gat aca gta gtg gag cct gcc ccc ttg aag cca act 470 
Met Gly Asp Thr Val Val Glu Pro Ala Pro Leu Lys Pro Thr 
1 5 10 

tct gag ccc act tct ggc cca cca ggg aat aat ggg ggg tec ctg eta 518 
Ser Glu Pro Thr Ser Gly Pro Pro Gly Asn Asn Gly Gly Ser Leu Leu 
15 20 25 30 

agt gtc ate acg gag ggg gtc ggg gaa eta tea gtg att gac cct gag 566 
Ser Val lie Thr Glu Gly Val Gly Glu Leu Ser Val lie Asp Pro Glu 
35 40 45 

gtg gcc cag aag gcc tgc cag gag gtg ttg gag aaa gtc aag ctt ttg 614 
Val Ala Gin Lys Ala Cys Gin Glu Val Leu Glu Lys Val Lys Leu Leu 
50 55 60 
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cat gga ggc gtg gca gtc tct age aga ggc acc cca ctg gag ttg gtc 662 
His Gly Gly Val Ala Val Ser Ser Arg Gly Thr Pro Leu Glu Leu Val 

■- 65 70 75 

aat ggg gat ggt gtg gac agt gag ate cgt tgc eta gat gat cca cct 710 
Asn Gly Asp Gly Val Asp Ser Glu lie Arg Cys Leu Asp Asp Pro Pro 
80 85 90 

: v ': . gee cag ate agg gag gag gaa gat gag atg ggg gee get gtg gee tea 758 

Ala Gin lie Arg Glu Glu Glu Asp Glu Met Gly Ala Ala Val Ala Ser 

95 ■ 100 : 105 . 110 , • 

■ :■ ggc aca gee aaa gga gca aga aga egg egg cag aac aac tea get aaa 806 

Gly Thr Ala Lys Gly Ala Arg Arg Arg Arg Gin Asn Asn Ser Ala Lys 
115 120 125 

l . cag tct tgg ctg ctg agg ctg ttt gag tea aaa ctg ttt gac ate tec 854 

% - Gin Ser Trp Leu Leu Arg Leu Phe Glu Ser Lys Leu Phe Asp He Ser 

130 135 140 

atg gee att tea tac ctg tat aac tec aag gag cct gga gta caa gee 902 
Met Ala He Ser Tyr Leu Tyr Asn Ser Lys Glu Pro Gly Val Gin Ala 
145 150 155 

tac att ggc aac egg etc ttc tgc ttt cgc aac gag gac gtg gac ttc 950 
Tyr lie Gly Asn Arg Leu Phe Cys Phe Arg Asn Glu Asp Val Asp Phe 
160 165 170 

tat ctg ccc cag ttg ctt aac atg tac ate cac atg gat gag gac gtg 998 
Tyr Leu Pro Gin Leu Leu Asn Met Tyr He His Met Asp Glu Asp Val 
175 180 185 190 

ggt gat gee att aag ccc tac ata gtc cac cgt tgc cgc cag age att 1046 
Gly Asp Ala lie Lys Pro Tyr He Val His Arg Cys Arg Gin Ser lie 
195 200 205 : 

aac ttt t'cc etc cag tgt gee ctg ttg ctt ggg gee tat tct tea gac 1094 
Asn Phe Ser Leu Gin Cys Ala Leu Leu Leu Gly Ala Tyr Ser Ser Asp 
210 215 220 

atg cac att tec act caa cga cac tec cgt ggg acc aag eta egg aag 1142 
Met His He Ser Thr Gin Arg His Ser Arg Gly Thr Lys Leu Arg Lys 

225 230 S 235 

ctg ate etc tea gat gag eta aag cca get cac agg aag agg gag ctg 1190 
Leu He Leu Ser Asp Glu Leu Lys Pro Ala His Arg Lys Arg Glu Leu 
240 245 250 

ccc tec ttg age ccg gee cct gat aca ggg ctg tct ccc tec aaa agg 1238 
Pro Ser Leu Ser Pro Ala Pro Asp Thr Gly Leu Ser Pro Ser Lys Arg 
255 260 265 270 

act cac cag cgc tct aag tea gat gee act gee age ata agt etc age 1286 
Thr His Gin Arg Ser Lys Ser Asp Ala Thr Ala Ser lie Ser Leu Ser 
275 280 285 
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agc aac ctg aaa cga aca gcc age aac ect aaa gtg gag aat gag gat 
Ser Asn Leu Lys Arg Thr Ala Ser Asn Pro Lys Val Glu Asn Glu Asp 
290 295 300 

gag gag etc tec tec age ace gag agt att gat aat tea ttc agt tec 
Glu Glu Leu Ser Ser Ser Thr Glu Ser lie Asp Asrv Ser Phe Ser Ser 
305 310 315 

ect gtt cga ctg get ect gag aga gaa ttc ate aag tec ctg atg gcg 
Pro Val Arg Leu Ala Pro Glu Arg Glu Phe He Lys Ser Leu Met Ala 
320 325 330 

ate ggc aag egg ctg gcc acg etc ccc acc aaa gag cag aaa aca cag 
He Gly Lys Arg Leu Ala Thr Leu Pro Thr Lys Glu Gin Lys Thr Gin 
335 340 345 350 

agg ctg ate tea gag etc tec ctg etc aac cat aag etc ect gcc cga 
Arg Leu He Ser Glu Leu Ser Leu Leu Asn His Lys Leu Pro Ala Arg 
355 360 365 

gtc tgg ctg ccc act get ggc ttt gac cac cac gtg gtc cgt gta ccc 
Val Trp Leu Pro Thr Ala Gly Phe Asp His His Val Val Arg Val Pro 
370 375 380 

cac aca cag get gtt gtc etc aac tec aag gac aag get ccc tac ctg 
His Thr Gin Ala Val Val Leu Asn Ser Lys Asp Lys Ala Pro Tyr Leu 
385 390 395 

att tat gtg gaa gtc ctt gaa tgt gaa aac ttt gac acc acc agt gtc 
He Tyr Val Glu Val Leu Glu Cys Glu Asn Phe Asp Thr Thr Ser Val 
400 405 410 

ect gcc egg ate ccc gag aac cga att egg agt acg agg tec gta gaa 
Pro Ala Arg lie Pro Glu Asn Arg He Arg Ser Thr Arg Ser Val Glu 
415 420 425 430 

aac ttg ccc gaa tgt ggt att acc cat gag cag cga get ggc age ttc 
Asn Leu Pro Glu Cys Gly He Thr His Glu Gin Arg Ala Gly Ser Phe 
435 440 445 

age act gtg ccc aac tat gac aac gat gat gag gcc tgg teg gtg gat 
Ser Thr Val Pro Asn Tyr Asp Asn Asp Asp Glu Ala Trp Ser Val Asp 
450 455 460 



gac ata ggc gag ctg caa gtg gag etc ccc gaa gtg cat acc aac age 
Asp He Gly Glu Leu Gin Val Glu Leu Pro Glu Val His Thr Asn Ser 
465 470 475 

tgt gac aac ate tec cag ttc tct gtg gac age ate acc age cag gag 
Cys Asp Asn He Ser Gin Phe Ser Val Asp Ser He Thr Ser Gin Glu 
480 485 490 

age aag gag ect gtg ttc att gca gca ggg gac ate cgc egg cgc ctt 
Ser Lys Glu Pro Val Phe He Ala Ala Gly Asp He Arg Arg Arg Leu 
495 4 500 505 510 
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1334 
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1430 . 
1478 



1526 



1574 
1622 



1670 
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teg gaa cag ctg get cat acc ccg aca gec ttc aaa cga gac cfca gaa 2006 
Ser Glu Gin Leu Ala His Thr Pro Thr Ala Phe Lys Arg Asp Pro Glu 
515 520 525 

gat cct tct gca gtt get etc aaa gag ccc tgg cag gag aaa gta egg 2054 
Asp Pro Ser Ala Val Ala Leu Lys Glu Pro Trp Gin Glu Lys Val Arg 
530 . 535 540 

egg ate aga gag ggc tec ccc tac ggc cat etc ccc aat tgg egg etc 2102 
Arg lie Arg Glu Gly Ser Pro Tyr Gly His Leu Pro Asn Trp Arg Leu 
545 550 555 

ctg tea gtc att gtc aag tgt ggg gat gac ctt egg caa gag ctt ctg 2150 
Leu Ser Val lie Val Lys Cys Gly Asp Asp Leu Arg Gin Glu Leu Leu 
560 565 570 

gee ttt cag gtg ttg aag caa ctg cag tec att tgg gaa cag gag cga 2198 
Ala Phe Gin Val Leu Lys Gin Leu Gin Ser He Trp Glu Gin Glu Arg 
575 580 585 590 

gtg ccc ctt tgg ate aag cca tac aag att ctt gtg att teg get gat 2246 
Val Pro Leu Trp lie Lys Pro Tyr Lys lie Leu Val He Ser Ala Asp 
595 600 605 

agt ggc atg att gaa cca gtg gtc aat get gtg tec ate . cat cag gtg 2294 
Ser Gly Met lie Glu Pro Val Val Asn Ala Val Ser He His Gin Val 
610 615 620. 

aag aaa cag tea cag etc tec ttg etc gat tac ttc eta cag gag cac 2342 
Lys Lys Gin Ser Gin Leu Ser Leu Leu Asp Tyr Phe Leu Gin Glu His 
625 630 635. 

ggc agt tac acc act gag gca ttc etc agt gca cag cgc aat ttt gtg 2390 
Gly Ser Tyr Thr Thr Glu Ala Phe Leu Ser Ala Gin Arg Asn Phe Val 
640 645 650 

caa agt tgt get ggg tac tgc ttg gtc tgc tac ctg ctg caa gtc aag 2438 
Gin Ser Cys Ala Gly Tyr Cys Leu Val Cys Tyr Leu Leu Gin Val Lys 
655 660 665 . 670 

gac aga cac aat ggg aat ate ctt ttg gac gca gaa ggc cac ate ate 2486 
Asp Arg His Asn Gly Asn He Leu Leu Asp Ala Glu Gly His He lie 
675 680 685 

cac ate gac ttt ggc ttc ate etc tec age tea ccc cga aat ctg ggc 2534 
His lie Asp Phe Gly Phe lie Leu Ser Ser Ser Pro Arg Asn Leu Gly 
690 695 700 

ttt gag acg tea gee ttt aag ctg acc aca gag ttt gtg gat gtg atg 2582. 
Phe Glu Thr Ser Ala Phe Lys Leu Thr Thr Glu Phe Val Asp Val Met 
705 710 715 

ggc ggc ctg gat ggc gac atg ttc aac tac tat aag atg ctg atg ctg 2630 
Gly Gly Leu Asp Gly Asp Met Phe Asn Tyr Tyr Lys Met Leu Met Leu 
720 725 730 



SUBSTITUTE SHEET (RULE 26) 



WO 01/59155 



PCT/GB01/00578 



-57- 



caa ggg ctg att gcc get egg aaa cac atg gac aag gtg gtg cag ate 2678 
Gin Gly Leu lie Ala Ala Arg Lys His Met Asp Lys Val Val Gin He 
735 740 745 750 

gtg gag ate atg cag caa ggt tct cag ctt cct tgc ttc cat ggc tec 2726 
Val Glu He Met Gin Gin Gly Ser Gin Leu Pro Cys Phe His Gly Ser 
755 760 765 

age ace att ega aac etc aaa gag agg ttc cac atg age atg act gag 2774 
Ser Thr He Arg Asn Leu Lys Glu Arg Phe His Met Ser Met Thr Glu 
770 775 780 

gag cag ctg cag ctg ctg gtg gag cag atg gtg gat ggc agt atg egg 2822 
Glu Gin Leu Gin Leu Leu Val Glu Gin Met Val Asp Gly Ser Met Arg 
785 790 795 

tct ate acc acc aaa etc tat gac ggc ttc cag tac etc ace aac ggc 2870 
Ser lie Thr Thr Lys Leu Tyr Asp Gly Phe Gin Tyr Leu Thr Asn Gly 
800 v 805 , 810 



ate atg tga cacgctcctc ageccaggag tggtgggggg tccagggcac 2919 , 

He Met 

815 



cctccctaga gggcccttgt 


ctgagaaacc 


ccaaaccagg 


aaaccccacc 


tacccaacca 2979 


tccacccaag ggaaatggaa 


ggeaagaaae 


acgaaggatc 


atgtggtaac 


tgegagaget 3039 


tgctgagggg tgggagagee 


agctgtgggg 


tccagacttg 


ttggggcttc 


cctgcccctc 3099 


ctggtctgtg tcagtattac 


caccagactg 


actccaggac 


tcactgccct 


ccagaaaaca 3159 


gaggtgacaa atgtgaggga 


cactggggcc 


tttcttctcc 


ttgtaggggt 


ctctcagagg 3219 


ttctttccac aggccatcct 


ettattcegt 


tctggggccc 


aggaagtggg 


gaagagtagg 3279 


ttcteggtae ttaggacttg 


atcctgtggt 


tgccactggc 


catgetgetg 


cccagctcta 3339 


cccctcccag ggacctaccc 


ctcccaggga 


ccgacccctg 


gcccaagctc 


cccttgctgg 3399 


cgggcgctgc gtgggccctg 


cacttgetga 


ggttccccat 


catgggcaag 


gcaagggaat 3459 


tcccacagcc ctccagtgta 


ctgagggtac 


tggcctagcc 


atgtggaatt 


ccctaccctg 3519 


actccttccc caaacccagg 


gaaaagagct 


ctcaattttt 


tatttttaat 


ttttgtttga 3579 


aataaagtcc ttagttagcc 








3599 



<210> 22 

<211> 817 

<212> PRT 

<213> Homo sapiens 

<400> 22 
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Met Gly Asp Thr Val Val Glu Pro Ala Pro Leu Lys Pro Thr Ser Glu 

.1 ' 5 ••; \ • • \ ' 10 ' / *• 15 -\ : v 

Pro Thr Ser Gly Pro Pro GTy Asn Asn Gly Gly Ser Leu Leu Ser Val 

20 25 30 ; 

He Thr Glu Gly Val Gly Glu Leu Ser Val lie Asp Pro Glu Val Ala 

35 40 . 45 

Gin Lys Ala Cys Gin Glu Val Leu Glu Lys Val Lys Leu Leu His Gly 

50 . 55 /-. .'- 60 

Gly Val Ala Val Ser Ser Arg Gly Thr Pro Leu Glu Leu Val Asn Gly 

65 70 . 75 : 80 

Asp Gly Val Asp Ser Glu He Arg Cys Leu Asp Asp Pro Pro Ala Gin 
85 90 95 

He Arg Glu Glu Glu Asp Glu Met Gly Ala Ala Val Ala Ser Gly Thr 
100 105 110 , 

Ala Lys Gly Ala Arg Arg Arg Arg Gin Asn Asn Ser Ala Lys Gin Ser 
115 120 125 

Trp Leu Leu Arg Leu Phe Glu Ser Lys Leu Phe Asp lie Ser Met Ala 
130 135 140 

He Ser Tyr Leu Tyr Asn Ser Lys Glu Pro Gly Val Gin Ala Tyr He 
145 150 155 160 

Gly Asn Arg Leu Phe Cys Phe Arg Asn Glu Asp Val Asp Phe Tyr Leu 
165 170 . 175 

Pro Gin Leu Leu Asn Met Tyr He His Met Asp Glu Asp Val Gly Asp 
180 185 .; 190 

Ala He Lys Pro Tyr He Val His Arg Cys Arg Gin Ser lie Asn Phe 
195 200 205 

Ser Leu Gin Cys Ala Leu Leu Leu Gly Ala Tyr Ser Ser Asp Met His 

210 215 v; 220 

lie Ser Thr Gin Arg His Ser Arg Gly Thr Lys Leu Arg Lys Leu He 

225 . 230 . 235 v 240 

Leu Ser Asp Glu Leu Lys Pro Ala His Arg Lys Arg Glu Leu Pro Ser 
245 250 255 

Leu Ser Pro Ala Pro Asp Thr Gly Leu Ser Pro Ser Lys Arg Thr His 

260 265 270 .. 

Gin Arg Ser Lys Ser Asp Ala Thr Ala Ser He Ser Leu Ser Ser Asn 
275 280 285 

Leu Lys Arg Thr Ala Ser Asn Pro Lys Val Glu Asn Glu Asp Glu Glu 
290 295 300 
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Leu Ser Ser Ser Thr Glu Ser He Asp Ash Ser Phe Ser Ser Pro Val 
305 310 315 320 

Arg Leu Ala Pro Glu Arg Glu Phe He Lys Ser Leu Met Ala He Gly 
325 330 335 

Lys Arg Leu Ala Thr Leu Pro Thr Lys Glu Gin Lys Thr Gin Arg Leu 
340 345 350 

lie Ser Glu Leu Ser Leu Leu Asn His Lys Leu Pro Ala Arg Val Trp 
355 360 365 

Leu Pro Thr Ala Gly Phe Asp His His Val Val Arg Val Pro His Thr 
370 375 380 

Gin Ala Val Val Leu Asn Ser Lys Asp Lys Ala Pro Tyr Leu lie Tyr 
385 390 395 400 

Val Glu Val Leu Glu Cys Glu Asn Phe Asp Thr Thr Ser Val Pro Ala 
405 410 415 

Arg lie Pro Glu Asn Arg He Arg Ser Thr Arg Ser Val Glu Asn Leu 
420 425 430 

Pro Glu Cys Gly He Thr His Glu Gin Arg Ala Gly Ser Phe Ser Thr 
435 440 445 

Val Pro Asn Tyr Asp Asn Asp Asp Glu Ala Trp Ser Val Asp Asp lie 
450 455 460 

Gly Glu Leu Gin Val Glu Leu Pro Glu Val His Thr Asn Ser Cys Asp 
465 470 475 480 

Asn He Ser Gin Phe Ser Val Asp Ser He Thr Ser Gin Glu Ser Lys 
485 490 495 - 

Glu Pro Val Phe lie Ala Ala Gly Asp lie Arg Arg Arg Leu Ser Glu 
500 505 510 

Gin Leu Ala His Thr Pro Thr Ala Phe Lys Arg Asp Pro Glu Asp Pro 
515 520 525 

Ser Ala Val Ala Leu Lys Glu Pro Trp Gin Glu Lys Val Arg Arg He 
530 535 540 

Arg Glu Gly Ser Pro Tyr Gly His Leu Pro Asn Trp Arg Leu Leu Ser 
545 550 555 560 

Val He Val Lys Cys Gly Asp Asp Leu Arg Gin Glu Leu Leu Ala Phe 
565 570 575 



Gin Val Leu Lys Gin Leu Gin Ser He Trp Glu Gin Glu Arg Val Pro 
580 585 590 
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Leu Trp He Lys Pro Tyr Lys lie Leu VaT lie Ser Al a Asp Ser Gly . . 

595 600 605 , - . 

Met lie Glu Pro Val Val Asn Ala Val Sep lie His Gin Val Lys Lys 
610 615 620 

Gin Ser Gin Leu Ser Leu Leu Asp Tyr Phe Leu Gin Glu His Gly Ser 

625 .... 630 635 640 - 

Tyr Thr Thr Glu Ala Phe Leu Ser Ala Gin Arg Asn Phe Val Gin Ser 

645 650 .. 655 : 

Cys Ala Gly Tyr Cys Leu Val Cys Tyr Leu Leu Gin Val Lys Asp Arg 
660 665 670 

His Asn Gly Asn He Leu Leu Asp Ala Glu Gly His lie He His He 
675 680 685 

Asp Phe Gly Phe lie Leu Ser Ser Ser Pro Arg Asn Leu Gly Phe Glu 
690 695 700 

Thr Ser Ala Phe Lys Leu Thr Thr Glu Phe Val Asp Val Met Gly Gly 
705 710 715 720 

Leu Asp Gly Asp Met Phe Asn Tyr Tyr Lys Met Leu Met Leu Gin Gly 
725 730 735 

Leu He Ala Ala Arg Lys His Met Asp Lys Val Val Gin He Val Glu 

740 745 - 750 

He Met Gin Gin Gly Ser Gin Leu Pro Cys Phe His Gly Ser Ser Thr 
755 : 760 765 

lie Arg Asn Leu Lys Glu Arg Phe His Met Ser Met Thr Glu Glu Gin 
770 775 780 



Leu Gin Leu Leu Val Glu Gin Met Val Asp Gly Ser Met Arg Ser lie 

785 : 790 795 ■ 800 

Thr Thr Lys Leu Tyr Asp Gly Phe Gin Tyr Leu Thr Asn Gly He Met 
805 810 815 



<210> 23 
<211> 1842 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (137) ..(1426) 
<400> 23 

ccgctttgtt gcctgaggtg ggtggcggtg gaagttaagg gagtcagggg ctatcgctcc 60 
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tegagactcg cagtcgcggc cactgcagtc acttcgccag ttagccctta gggtaggagt 120 

■* 

cgcgccggca gcagcc atg age ggc ggc gtg tac ggg gga gat gaa gtt gga 172 
Met Ser Gly Gly Val Tyr Gly Gly Asp Glu Val Gly 
1 5 10 

gec ctt gtt ttt gac att gga tec tat act gtg aga get ggt tat get 220 
Ala Leu Val Phe Asp He Gly Ser Tyr Thr Val Arg Ala Gly Tyr Ala 
15 20 25 

ggt gag gac tgc ccc aag gtg gat ttt ect aca get att ggt atg gtg 268 
Gly Glu Asp Cys Pro Lys Val Asp Phe Pro Thr Ala He Gly Met Val 
30 . 3S 40 

gta gaa aga gat gac gga age aca tta atg gaa ata gat ggc gat aaa 316 
Val Glu Arg Asp Asp Gly Ser Thr Leu Met Glu He Asp Gly Asp Lys 
45 50 55 60 

ggc aaa caa ggc ggt ccc acc tac tac ata gat act aat get ctg cgt 364 
Gly Lys Gin Gly Gly Pro Thr Tyr Tyr lie Asp Thr Asn Ala Leu Arg 
65 70 75 

gtt ccg agg gag aat atg gag gee att tea ect eta aaa aat ggg atg 412 
Val Pro Arg Glu Asn Met Glu Ala He Ser Pro Leu Lys Asn Gly Met 
80 85 90 

gtt gaa gac tgg gat agt ttc caa get att ttg gat cat acc tac aaa 460 
Val Glu Asp Trp Asp Ser Phe Gin Ala He Leu Asp His Thr Tyr Lys 
95 100 105 

atg cat gtc aaa tea gaa gee agt etc cat ect gtt etc atg tea gag 508 
Met His Val Lys Ser Glu Ala Ser Leu His Pro Val Leu Met Ser Glu 
110 115 120 

gca ccg tgg aat act aga gca aag aga gag aaa ctg aca gag tta atg 556 
Ala Pro Trp Asn Thr Arg Ala Lys Arg Glu Lys Leu Thr Glu Leu Met 
125' 130 135 140 

ttt gaa cac tac aac ate ect gee ttc ttc ctt tgc aaa act gca gtt 604 
Phe Glu His Tyr Asn lie Pro Ala Phe Phe Leu Cys Lys Thr Ala Val 
145 150 155 

ttg aca gca ttt get aat ggt cgt tct act ggg ctg att ttg gac agt 652 
Leu Thr Ala Phe Ala Asn Gly Arg Ser Thr Gly Lfeu He Leu Asp Ser 
160 165 170 

gga gee act cat acc act gca att cca gtc cac gat ggc tat gtc ctt 700 
Gly Ala Thr His Thr Thr Ala He Pro Val His Asp Gly Tyr Val Leu 
175 180 185 

caa caa ggc att gtg aaa tec ect ctt get gga gac ttt att act atg 748 
Gin Gin Gly He Val Lys Ser Pro Leu Ala Gly Asp Phe He Thr Met 
190 195 200 
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cag tgc aga gaa etc ttc caa gaa atg aat att gaa ttg gtt cct cca 796 
Gin Cys Arg Glu Leu Phe Gin Glu Met Asn lie Glu Leu Val Prt> Pro 

205 210 215 220 ; ■ 

tat atg att gca. tea aaa gaa get gtt cgt gaa gga tct cca gca aac 844 
Tyr Met lie Ala Ser Lys Glu Ala Val Arg Glu Gly Ser Pro Ala Asn 

•'. . •' ■ 225 • 230 -' 235 . ; 

tgg aaa aga aaa gag aag ttg cct cag gtt acg agg tct tgg cac aat 892 
Trp Lys Arg Lys Glu Lys Leu Pro Gin Val Thr Arg Ser Trp His Asn 

- -240 ' • - • 245 250 ' • v • 

tat atg tgt aat tgt gtt ate cag gat ttt caa get teg gta ctt caa 940 
Tyr Met Cys Asn Cys Val He Gin Asp Phe Gin Ala Ser Val Leu Gin 

-• 255 : 260 . \265 ... - . . • , • 

gtg tea gat tea act tat gat gaa caa gtg get gca cag atg cca act 988 
if. Val Ser Asp Ser Thr Tyr Asp Glu Gin Val Ala Ala Gin Met Pro Thr . 

-* 270 275 280 

gtt cat tat gaa ttc ccc aat ggc tac aat tgt gat ttt ggt gca gag 1036 
Val His Tyr Glu Phe Pro Asn Gly Tyr Asn Cys Asp Phe Gly Ala Glu 
285 290 295 300 

egg eta aag att cca gaa gga tta ttt gac cct tec aat gta aag ggg 1084 
Arg Leu Lys lie Pro Glu Gly Leu Phe Asp Pro Ser Asn Val Lys Gly 
305 310 315 

tta tea gga aac aca atg tta gga gtc agt cat gtt gtc ace aca agt 1132 
Leu Ser Gly Asn Thr Met Leu Gly Val Ser His Val Val Thr Thr Ser 
320 325 330 

gtt ggg atg tgt gat att gat ate aga cca ggt etc tat ggc agt gta 1180 
Val Gly Met Cys Asp lie Asp lie Arg Pro Gly Leu Tyr Gly Ser Val 
335 340 ■ 345 

ata gtg gca gga gga aac aca eta ata cag agt ttt act gac agg ttg 1228 
He Val Ala Gly Gly Asn Thr Leu He Gin Ser Phe Thr Asp Arg Leu 
350 355 360 

aat aga gag ctg tct cag aaa act cct bca agt atg egg ttg aaa ttg 1276 
Asn Arg Glu Leu Ser Gin Lys Thr Pro Pro Ser Met Arg Leu Lys Leu 
365 370 375 380 

att gca aat aat aca aca gtg gaa egg agg ttt age tea tgg att ggc 1324 
lie Ala Asn Asn Thr Thr Val Glu Arg Arg Phe Ser Ser Trp. He Gly 
385 390 395 

ggc tec att eta gee tct ttg ggt ace ttt caa cag atg tgg att tec 1372 
Gly Ser lie Leu Ala Ser Leu Gly Thr Phe Gin Gin Met Trp lie Ser 
400 405 410 

aag caa gaa tat gaa gaa gga ggg aag cag tgt gta gaa aga aaa tgc 1420 
Lys Gin Glu Tyr Glu Glu Gly Gly Lys Gin Cys Val Glu Arg Lys Cys 
415 420 425 
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cct tga gaaagagttc ccaagcttct accttccttt tgtcacctta cgtttcatag 1476 

Pro ■ * .. 

430 

ctttagtata ctcaggaaaa gaatgaccat cttttgtaga atgtttatac atttatgcat 1536 
atttcaattt ccacttaaat ttatttaaag ctttaactgg ctctataaat taagtttgtg 1596 
ctttccttga aatgcactta ttcttattac aagcatttta taattttgta taaatgtcta 1656 
ttttctctaa atattttgct ttcagtaaaa tgctttccaa ctctgtttag tgtattaatt 1716 
accagtggat tggtagaact gcttttattg actagtaaaa gttactgcct agtcttttta 1776 
ccttaggctt acagaattaa ataaaaatta gccattccag aaatataaaa aaaaaaaaaa 1836 
aaaaaa 1842 



<210> 24 
<211> 429 
<212> PRT 

<213> Homo sapiens 
<400> 24 

Met Ser Gly Gly Val Tyr Gly Gly Asp Glu Val Gly Ala Leu Val Phe 
1 5 10 15 

Asp lie Gly Ser Tyr Thr Val Arg Ala Gly Tyr Ala Gly Glu Asp Cys 
20 25 30 

Pro Lys Val Asp Phe Pro Thr Ala lie Gly Met Val Val Glu Arg Asp 
35 40 45 

Asp Gly Ser Thr Leu Met Glu lie Asp Gly Asp Lys Gly Lys Gin Gly 
50 55 60 

Gly Pro Thr Tyr Tyr He Asp Thr Asn Ala Leu Arg Val Pro Arg Glu 
65 70 75 80 

Asn Met Glu Ala lie Ser Pro Leu Lys Asn Gly Met Val Glu Asp Trp 
85 90 95 

Asp Ser Phe Gin Ala He Leu Asp His Thr Tyr Lys Met His Val Lys 
100 105 110 

Ser Glu Ala Ser Leu His Pro Val Leu Met Ser Glu Ala Pro Trp Asn 
115 120 125 

Thr Arg Ala Lys Arg Glu Lys Leu Thr Glu Leu Met Phe Glu His Tyr 
130 135 140 

Asn lie Pro Ala Phe Phe Leu Cys Lys Thr Ala Val Leu Thr Ala Phe 
145 150 155 160 



SUBSTITUTE SHEET (RULE 26) 



WO 01/59155 

' . . ./; « ' \ : :y; : :-:-\-y-;^4- : ■ ■■:/:•■ ■ 

Ala Asn Gly Arg Ser Thr Gly Leu lie Leu Asp Ser GTy Ala Thr His 
165 170 175 

Thr Thr Ala lie Pro Val His Asp Gly Tyr Val Leu Gin Gin Gly lie 

180 185 190 .. ,, 

Val Lys Ser Pro Leu Ala Gly Asp Phe lie Thr Met Gin Cys Arg Glu .; 
195 200 - 205 

Leu Phe Gin Glu Met Asn lie Glu Leu Val Pro Pro Tyr Met He Ala 
210 215 220 

Ser Lys Glu Ala Val Arg Glu Gly Ser Pro Ala Asn Trp Lys Arg Lys 
225 230 235 . 240 

Glu Lys Leu Pro Gin Val Thr Arg Ser Trp His Asn Tyr Met Cys Asn 
245 250 255 

Cys Val He Gin Asp Phe Gin Ala Ser Val Leu Gin Val Ser Asp Ser 
260 265 270 

Thr Tyr Asp Glu Gin Val Ala Ala Gin Met Pro Thr Val His Tyr Glu 
275 280 285 

Phe Pro Asn Gly Tyr Asn Cys Asp Phe Gly Ala Glu Arg Leu Lys He 
290 295 300 

Pro Glu Gly Leu Phe Asp Pro Ser Asn Val Lys Gly Leu Ser Gly Asn 
305 310 315 320 

Thr Met Leu Gly Val Ser His Val Val Thr Thr Ser Val Gly Met Cys 
325 330 335 

Asp He Asp lie Arg Pro Gly Leu Tyr Gly Ser Val He Val Ala Gly 
340 345 , 350 

Gly Asn Thr Leu lie Gin Ser Phe Thr Asp Arg Leu Asn Arg Glu Leu 
355 360 365 

Ser Gin Lys Thr Pro Pro Ser Met Arg Leu Lys Leu He Ala Asn Asn 
370 375 V 380 

Thr Thr Val Glu Arg Arg Phe Ser Ser Trp lie Gly Gly Ser He Leu 
385 390 395 400 

Ala Ser Leu Gly Thr Phe Gin Gin Met Trp lie Ser Lys Gin Glu Tyr 
405 - 410 415 

Glu Glu Gly GTy Lys Gin Cys Val Glu Arg Lys Cys Pro 
420 425 

<210> 25 
<211> 4077 
<212> DNA 

<213> Homo sapiens 
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<220> 



<221> CDS 
<222> (402) 


..(1823) 


• .-.•*. 




<400> 25 
gaattcccag 


ctctctgctc 


gctctgctcg cagtcacaga cacttgagca cacgcgtaca 


60 


cccagacatc 


ttcgggctgc 


tattggattg actttgaagg ttctgtgtgg. gtcgccgtgg 


120 


ctgcatgttt 


gaatcaggtg 


gagaagcact tcaacgctgg acgaagtaaa gattattgtt 


180 


gttatttttt 


ttttctctct 


ctctctctct taagaaagga aaatatccca aggactaatc 


240 


tgatcgggtc 


ttccttcatc 


aggaacgaat gcaggaattt gggaactgag ctgtgcaagt 


300 


gctgaagaag 


gagatttgtt 


tggaggaaac aggaaagaga aagaaaagga aggaaaaaat 


360 


acataatttc 


agggacgaga 


gagagaagaa aaacggggac t atg ggg aga aaa aag 

Met Gly Arg Lys Lys 
1 5 


416 



att cag att acg agg att atg gat gaa cgt aac aga cag gtg aca ttt 464 
lie Gin lie Thr Arg He Met Asp Glu Arg Asn Arg Gin Val Thr Phe 
10 15 20 

aca aag agg aaa ttt ggg ttg atg aag aag get tat gag ctg age gtg 512 
Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala Tyr Glu Leu Ser Val 
25 30 35 

ctg tgt gac tgt gag att gcg ctg ate ate ttc aac age acc aac aag 560 
Leu Cys Asp Cys Glu lie Ala Leu He He Phe Asn Ser Thr Asn Lys 
40 45 50 

ctg ttc cag tat gec age acc gac atg gac aaa gtg ctt etc aag tac 608 
Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys Val Leu Leu Lys Tyr 
55 60 65 

acg gag tac aac gag ccg cat gag age egg aca aac tea gac ate gtg 656 
Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr Asn Ser Asp He Val 
70 75 80 85 

gag acg ttg aga aag aag ggc ctt aat ggc tgt gac age cca gac ccc 704 
Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys Asp Ser Pro Asp Pro 
90 95 100 

gat gcg gac gat tec gta ggt cac age cct gag tct gag gac aag tac 752 
Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu Ser Glu Asp Lys Tyr 
105 110 115 

agg aaa att aac gaa gat att gat eta atg ate age agg caa aga ttg 800 
Arg Lys lie Asn Glu Asp He Asp Leu Met He Ser Arg Gin Arg Leu 
120 125 130 

tgt get gtt cca cct ccc aac ttc gag atg cca gtc tec ate cca gtg 848 
Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro Val Ser He Pro Val 
135 140 145 
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tec age cac aac agt ttg gtg tac age aac cct gtc age tea ctg gga 896 
Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro Val Ser Ser Leu 61 y 
150 ^ 155 160 165 

;: / aac ccc aac eta ttg cca ctg get cac cct tct ctg cag agg aat agt 944 

Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser Leu Gin Arg Asn Ser 
170 175 180 

v atg tct cct ggt gta aca cat cga cct cca agt gca ggt aac aca ggt 992 

Met Ser Pro Gly Val Thr His Arg Pro Pro Ser Ala Gly Asn Thr Gly 

185 190 .. 195 

ggt ctg atg ggt gga gac etc acg tct ggt gca ggc acc agt gca ggg 1040 
Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala Gly Thr Ser Ala Gly 
200 205 210 

% aac ggg tat ggc aat ccc cga aac tea cca ggt ctg ctg gtc tea cct 1088 

Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly Leu Leu Val Ser Pro 
215 220 225 

ggt aac ttg aac aag aat atg caa gca aaa tct cct ccc cca atg aat 1136 
Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser Pro Pro Pro Met Asn 
230 235 240 245 

tta gga atg aat aac cgt aaa cca gat etc cga gtt ctt att cca cca 1184 
Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg Val Leu He Pro Pro 
250 255 260 

ggc age aag aat acg atg cca tea gtg tct gag gat gtc gac ctg ctt 1232 
Gly Ser Lys Asn Thr Met Pro Ser Val Ser Glu Asp Val Asp Leu Leu 
265 270 275 

ttg aat caa agg ata aat aac tec cag teg get cag tea ttg get acc 1280 
Leu Asn Gin Arg He Asn Asn Ser -Gin Ser Ala Gin Ser Leu Ala Thr 
280 285 290 ' 

cca gtg gtt tec gta gca act cct act tta cca gga caa gga atg gga 1328 
Pro Val Val Ser Val Ala Thr Pro Thr Leu Pro Gly Gin Gly Met Gly 
295 300 305 

gga tat cca tea gee att tea aca aca tat ggt acc gag tac tct ctg 1376 
Gly Tyr Pro Ser Ala He Ser Thr Thr Tyr Gly Thr Glu Tyr Ser Leu 
310 315 320 325 

agt agt gca gac ctg tea tct ctg tct ggg ttt aac acc gee age get 1424 
Ser Ser Ala Asp Leu Ser Ser Leu Ser Gly Phe Asn Thr Ala Ser Ala 
330 335 340 

ctt cac ctt ggt tea gta act ggc tgg caa cag caa cac eta cat aac 1472 
Leu His Leu Gly Ser Val Thr Gly Trp Gin Gin Gin His Leu His Asn 
345 350 355 

atg cca cca tct gee etc agt cag ttg gga get tgc act age act cat 1520 
Met Pro Pro Ser Ala Leu Ser Gin Leu Gly Ala Cys Thr Ser Thr His 
360 365 370 
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tta tct cag agt tea aat etc tec ctg cct tct act caa age etc aac 1568 

Leu Ser Gin Ser Ser Asn Leu Ser Leu Pro Ser Thr Gin Ser Leu Asn 
375 380 385 

ate aag tea gaa cct gtt tct cct cct aga gac cgt acc ace ace cct 1616 

lie Lys Ser Glu Pro Val Ser Pro Pro Arg Asp Arg Thr Thr Thr Pro 
390 395 400 405 

teg aga tac cca caa cac acg cgc cac gag gcg ggg aga tct cct gtt 1664 

Ser Arg Tyr Pro Gin His Thr Arg His Glu Ala Gly Arg Ser Pro Val- 
410 415 420 

gac age ttg age age tgt age agt teg tac gac ggg age gac cga gag 1712 

Asp Ser Leu Ser Ser Cys Ser Ser Ser Tyr Asp Gly Ser Asp Arg Glu 

425 430 435 

gat cac egg aac gaa ttc cac tec ccc att gga etc acc aga cct teg 1760 

Asp His Arg Asn Glu Phe His Ser Pro He Gly Leu Thr Arg Pro Ser 
440 445 450 

ccg gac gaa agg gaa agt ccc tea gtc aag cgc atg cga ctt tct gaa 1808 

Pro Asp Glu Arg Glu Ser Pro Ser Val Lys Arg Met Arg Leu Ser Glu 
455 460 465 



gga tgg gca aca tga tcagattatt acttactagt tttttttttt ttcttgcagt 1863 

Gly Trp Ala Thr 

470 



gtgtgtgtgt 


gctatacctt 


aatggggaag 


gggggtcgat 


atgeattata 


tgtgccgtgt 


1923 


gtggaaaaaa 


aaaaagtcag 


gtactctgtt 


ttgtaaaagt 


acttttaaat 


tgcctcagtg 


1983 


atacagtata 


aagataaaea 


gaaatgctga 


gataagctta 


gcacttgagt 


tgtacaacag 


2043 


aacacttgta 


caaaatagat 


tttaaggcta 


acttettttc 


actgttgtgc 


tectttgeaa 


2103 


aatgtatgtt 


acaatagata 


gtgtcatgtt 


gcaggttcaa 


cgttatttac 


atgtaaatag 


2163 


acaaaaggaa 


acatttgeca 


aaagcggcag 


atctttactg 


aaagagagag 


cagctgttat 


2223 


gcaacatata 


gaaaaatgta 


tagatgettg 


gacagacccg 


gtaatgggtg 


gccattggta 


2283 


aatgttagga 


acacaccagg 


tcacctgaca 


tcccaagaat 


getcacaaac 


ctgeaggcat 


2343 


atcattggcg 


tatggcactc 


attaaaaagg 


atcagagacc 


attaaaagag 


gaccatacct 


2403 


attaaaaaaa 


aatgtggagt 


tggagggcta 


acatatttaa 


ttaaataaat 


aaataaatet 


2463 


gggtctgeat 


ctcttattaa 


ataaaaatat 


aaaaatatgt 


acattacatt 


ttgcttattt 


2523 


tcatataaaa 


ggtaagacag 


agtttgcaaa 


gcatttgtgg 


etttttgtag 


tttacttaag 


2583 


ccaaaatgtg 


tttttttccc 


cttgatagct 


tegctaatat 


tttaaacagt 


cctgtaaaaa 


2643 


accaaaaagg 


actttttgta 


tagaaagcac 


taccctaagc 


catgaagaac 


tecatgettt 


2703 
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gctaaccaag 


ataactgrtt 


xcrcLt tgta 


— ,4-4. 4»4_ —A. 4.4.4.4. -,4.-, 

gaagttttgt ttttgaaatg 


tgtatttcta 


_/DO 


— 4.4. —4. _ j_ _ _ _ 

attatataaa 


atattaagaa 


tcttttaaaa 


aaatctgtga aattaacatg 


_ J_4- — J_ — 4. —4- — 

cttgt grata 


2823 


gctttctaat 


atatataata 


4-4- — , 4. nM J. _ -, 4- 

ttatggtaat 


agcagaagtt ttgttatctt 


aatagcggga 


2883 


ggggggtata 


4-4-4- -—4- ~m~L. _ . ■ | 

tttgtgcagt 


4» — _ _ 4.4.4. 

tgcacatttg 


agtaactatt ttctttctgt 


4-4-4-_4-4-4-4- — . A 

tttcttttac 


2943 


. j_ 1 ,_, _ _.4. _ _ _ • 
tctgcttaca 


ttttataagt 


ttaaggtcag 


ctgtcaaaag gataacctgt 


ggggttagaa 


3003 


catatcacat 


tgcaacaccc 


taaattgttt 


ttaataratt 

tr LQQ LULU Lt 


anra at rt at 


tgggtcaact 


3063 


gacatccatt 


gt at at act a 


gtttctttca 


tartattttt 


attttatttt 


ttgcattttt 


3123 


atcaaatgca 


gggccccttt 


ctgatctcac 


cat ttrarra 


t arat rt t an 


aattcagtaa 


3183 


gtgcatatcc 


taacttgccc 


atattctaaa 


tratpf aa+t 


an+"tttf*aap 

yy lit tuayt 


_ J.4.4. _ 

ctagaatttg 


3243 


atacgctttt 


tagaaatatg 


cccagaatag 


aaaaoctata 


ttaaaocaca 

i« i*-yyyy**uoa 


tgtcctgcaa 


3303 


atatggccct 


agaaacaagt 


gatatggaat 


1 1 a r t +■ no 1* a 

w uau 1* Ly y uy 


a a+ a a at 1* at" 


aaattcccac 


3363 


agaagaaaaa 


tgtgaaagac 


tgggtgctag 


□Luay aayyu 


a n r* a oat" a a a 

aywayy taaa 


gggatagttg 


3423 


ctttgtcatc 


cgtttttaat 


tattttaact 


oa err* 1 1 0 a c 


aatcttatra 


gcaatatagg 


3483 


actgttgaac 


aatcccggtg 


tgtcaggacc 


cccaaatgtc 


acttctgeat 


aaagcatgta 


3543 


tgtcatctat 


tttttcttca 


ataaagagat 


ttaatageca 


tttcaagaaa 


tcccataaag 


3603 


aacctctcta 


tgtccctttt 


tttaatttaa 


aaaaatgact 


cttgtctaat 


• » 1 _ 4_ _ 4_ 

attegtctat 


3663 


aagggattaa 


tttteagacc 


ctttaataag 


tgagtgccat 


aagaaagtca 


atatatattg 


3723 


tttaaaagat 


lit _ _ __ » i_ 

atttcagtct 


aggaaagatt 


ttccttctct 


tggaatgtga 


agatctgtcg 


3783 


attcatctcc 


aatcatatgc 


attgacatac 


acagcaaaga 


agatataggc 


agtaatatca 


3843 


acactgctat 


atcatgtgta 


ggacatttct 


tatccatttt 


ttctctttta 


ettgeatagt 


3903 


tgctatgtgt 


ttctcattgt 


aaaaggctgc 


cgctgggtgg 


cagaagecaa 


gagaccttat 


3963 


taactaggct 


atatttttct 


taacttgatc 


tgaaatccac 


aattagacca 


caatgcacct 


4023 


ttggttgtat 


ccataaagga 


tgctagcctg 


ccttgtacta 


atgttttata 


tatt 


4077 



<210> 26 

<211> 473 

<212> PRT 

<213> Homo sapiens 

<400> 26 
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Met Gly Arg Lys Lys He Gin lie Thr Arg He Met Asp Glu Arg Asn 
1 5 10 *15 

. Arg Gin Val Thr Phe Thr Lys Arg Lys Phe Gly Leu Met Lys Lys Ala 
20 25 30 

Tyr Glu Leu Ser Val Leu Cys Asp Cys Glu lie Ala Leu He He Phe 
35 40 45 

Asn Ser Thr Asn Lys Leu Phe Gin Tyr Ala Ser Thr Asp Met Asp Lys 
50 55 60 

Val Leu Leu Lys Tyr Thr Glu Tyr Asn Glu Pro His Glu Ser Arg Thr 
65 70 75 80 

Asn Ser Asp lie Val Glu Thr Leu Arg Lys Lys Gly Leu Asn Gly Cys 
85 90 95 

Asp Ser Pro Asp Pro Asp Ala Asp Asp Ser Val Gly His Ser Pro Glu 
100 105 110 

Ser Glu Asp Lys Tyr Arg Lys lie Asn Glu Asp He Asp Leu Met He 
115 120 125 

Ser Arg Gin Arg Leu Cys Ala Val Pro Pro Pro Asn Phe Glu Met Pro 
130 135 140 

Val Ser He Pro Val Ser Ser His Asn Ser Leu Val Tyr Ser Asn Pro 
145 150 155 160 

Val Ser Ser Leu Gly Asn Pro Asn Leu Leu Pro Leu Ala His Pro Ser 
165 170 175 

Leu Gin Arg Asn Ser Met Ser Pro Gly Val Thr His Arg Pro Pro Ser 
180 185 190 

Ala Gly Asn Thr Gly Gly Leu Met Gly Gly Asp Leu Thr Ser Gly Ala 
195 200 205 

Gly Thr Ser Ala Gly Asn Gly Tyr Gly Asn Pro Arg Asn Ser Pro Gly 
210 - 215 220 

Leu Leu Val Ser Pro Gly Asn Leu Asn Lys Asn Met Gin Ala Lys Ser 

225 230 235 c ' 240 

Pro Pro Pro Met Asn Leu Gly Met Asn Asn Arg Lys Pro Asp Leu Arg 
245 250 255 

. Val Leu He Pro Pro Gly Ser Lys Asn Thr Met Pro Ser Val Ser Glu 
260 265 . 270 

Asp Val Asp Leu Leu Leu Asn Gin Arg He Asn Asn Ser Gin Ser Ala 
275 280 285 

Gin Ser Leu Ala Thr Pro Val Val Ser Val Ala Thr Pro Thr Leu Pro 
290 295 300 
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Gly Gin Gly Met Gly Gly Tyr Pro Ser Ala lie Ser Thr Thr T#r Gly 

305 310 315 320 . \ 

Thr Glu Tyr Ser Leu Ser Ser Ala Asp Leu Ser Ser Leu Ser Gly Phe 
325 330 335 

Asn Thr Ala Ser Ala Leu His Leu Gly Ser Val Thr Gly Trp Gin Gin 

340 345 : 350 

Gin His Leu His Asn Net Pro Pro Ser Ala Leu Ser Gin Leu Gly Ala 
. 355 360 365 

Cys Thr Ser Thr His Leu Ser Gin Ser Ser Asn Leu Ser Leu Pro Ser 
370 375 380 

Thr Gin Ser Leu Asn lie Lys Ser Glu Pro Val Ser Pro Pro Arg Asp 
385 390 395 400 

Arg Thr Thr Thr Pro Ser Arg Tyr Pro Gin His Thr Arg His Glu Ala 

405 - 410 415 ' 

Gly Arg Ser Pro Val Asp Ser Leu Ser Ser Cys Ser Ser Ser Tyr Asp 
420 425 430 

iGly Ser Asp Arg Glu Asp His Arg Asn Glu Phe His Ser Pro lie Gly 
435 440 445 

Leu Thr Arg Pro Ser Pro Asp Glu Arg Glu Ser Pro Ser Val Lys Arg 
450 455 460 

Met Arg Leu Ser Glu Gly Trp Ala Thr 
465 470 



<210> 27 
<211> 1599 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
<222> (86)... (1285) 

<400> 27 

cactgcttat taaagtacac tattcaggca tatcatgtag gtttactttc tgtgtttcta 60 

gagaccaaga agcgggacgt tcacc atg gga aga aaa teg ctg tac ctt ctg 112 

Met Gly Arg Lys Ser Leu Tyr Leu Leu 
1 5 

att gtg ggg ate etc at a gca tat tat att tat acg cct etc cca gat 160 

He Val Gly He Leu He Ala Tyr Tyr lie Tyr Thr Pro Leu Pro Asp 
10 15 20 25 



SUBSTITUTE SHEET (RULE 26) 



WO 01/59155 PCT/GB01/00578 

-71- 

aac gtt gag gag cca tgg aga atg atg tgg ata aac gca cat ctg aaa 208 
Asn Val Glu Glu Pro Trp Arg Met Met Trp lie Asn Ala His beu Lys 
30 35 40 

act ata caa aat ttg get aca ttt gtg gag etc cat ggg agt tec att 256 
Thr He Gin Asn Leu Ala Thr Phe Val Glu Leu His Gly Ser Ser lie 
45 50 55 

ttt atg gat tec ttt aag gtt gtc ggg age ttt gat gaa gtc cca cca 304 
Phe Met Asp Ser Phe Lys Val Val Gly Ser Phe Asp Glu Val Pro Pro 
60 65 70 

acc tea gat gaa aat gtc act gtg act gag aca aaa ttc aac aac att 352 
Thr Ser Asp Glu Asn Val Thr Val Thr Glu Thr Lys Phe Asn Asn He 
75 80 85 

ctt gtt egg gta tat gtg cca aag aga aag tct gaa gca eta aga agg 400 
Leu Val Arg Val Tyr Val Pro Lys Arg Lys Ser Glu Ala Leu Arg Arg 
90 95 100 105 

ggg ttg ttt tac ate cat ggt gga ggc tgg tgc gtg gga agt get get 448 
Gly Leu Phe Tyr lie His Gly Gly Gly Trp Cys Val Gly Ser Ala Ala 
110 115 120 

eta agt ggt tat gac ttg ctg tea aga tgg aca gca gac aga ctt gat 496 
Leu Ser Gly Tyr Asp Leu Leu Ser Arg Trp Thr Ala Asp Arg Leu Asp 
125 130 135 

get gtc gtc gta tea acc aac tac aga tta gca cct aag tat cat ttc 544 
Ala Val Val Val Ser Thr Asn Tyr Arg Leu Ala Pro Lys Tyr His Phe 
140 145 150 

cca att caa ttt gaa gat gta tat aat gec tta agg tgg ttc tta cgt 592 
Pro lie Gin Phe Glu Asp Val Tyr Asn Ala Leu Arg Trp Phe Leu Arg 
155 160 .165 

aaa aaa gtt ctt gca aaa tat ggt gtg aac cct gag aga ate ggt att 640 
Lys Lys Val Leu Ala Lys Tyr Gly Val Asn Pro Glu Arg lie Gly He 
170 175 180 185 

tct gga gat agt gca gga ggg aat tta get gca gca gtg act caa cag 688 
Ser Gly Asp Ser Ala Gly Gly Asn Leu Ala Ala Ala Val Thr Gin Gin 
190 195 200 

etc ctt gat gac cca gat gtc aag ate aaa etc aag ate cag tct tta 736 
Leu Leu Asp Asp Pro Asp Val Lys lie Lys Leu Lys lie Gin Ser Leu 
205 210 215 

att tat cct gee ctt cag cct ctt gat gta gat tta ccg tea tat caa 784 
He Tyr Pro Ala Leu Gin Pro Leu Asp Val Asp Leu Pro Ser Tyr Gin 
220 225 230 

gaa aat tea aat ttt eta ttt eta tec aaa tea etc atg gtc aga ttc 832 
Glu Asn Ser Asn Phe Leu Phe Leu Ser Lys Ser Leu Met Val Arg Phe 
235 240 245 
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tgg agt gaa tat ttt acc act gat aga tea ctt gaa aaa gcc atg ctt 880 
Trp Ser Glu Tyr Phe Thr Thr Asp Arg Ser Leu Gl u Lys Al a Met Leu 
250 255 260: 265 

tec aga caa cat gta cct gtg gaa tea agt cat etc ttc aaa ttt a tt 928 
Ser Arg Gin His Val Pro Val Glu Ser Ser His Leu Phe Lys Phe lie 
; 270 275 280 

aat tgg agt tec ctg etc cct gag agg ttt ata aaa gga cat gtt tat 976 
Asn Trp Ser Ser Leu Leu Pro Glu Arg Phe lie Lys Gly His Val Tyr 
285 290 295 

aac aat cca aat tat ggc agt tct gag ctg get aaa aaa tat cca ggg 1024 
Asn Asn Pro Asn Tyr Gly Ser Ser Glu Leu Ala Lys Lys Tyr Pro Gly 
300 305 310 

ttc eta gat gtg agg gca gcc cct ttg ttg get gat gac aac aaa tta 1072 
Phe Leu Asp Val Arg Ala Ala Pro Leu Leu Ala Asp Asp Asn Lys Leu 
315 320 325 

cgt ggc tta ccc ctg acc tat gtc ate acc tgt caa tat gat etc tta 1120 
Arg Gly Leu Pro Leu Thr Tyr Val He Thr Cys Gin Tyr Asp Leu Leu 
330 335 340 345 

aga gat gat gga etc atg tat gtc acc cga ctt cgc aac act ggg gtt 1168 
Arg Asp Asp Gly Leu Met Tyr Val Thr Arg Leu Arg Asn Thr Gly Val 
350 355 360 

cag gtg act cat aac cat gtt gag gat gga ttc. cat gga gca ttt tea 1216 
Gin Val Thr His Asn His Val Glu Asp Gly Phe His Gly Ala Phe Ser 
365 370 375 

ttt ctg gga ctt aaa att agt cac aga ctt ata aat cag tat att gag 1264 
Phe Leu Gly Leu Lys He Ser His Arg Leu He Asn Gin Tyr He Glu 
380 385 . 390 

tgg eta aag gaa aat eta tag taaaacatgt agctataaca tattttaaaa 1315 
Trp Leu Lys Glu Asn Leu 

395 400 

ataaaatctg aaaacctcag aaaatttcga ttagaaattg gtctttctta gaatggtcta 1375 

gttaagttcc acatgtagca taattcttaa ataggcactt ttctgttttt tttttcttac 1435 

tgtgggattt catttcaatt ttctacattg tetatctget tttteggaga ttttccttct 1495 

tacactgtta atcttatttt aaaaaatatt acattcttgt atactttatt tttgtgagtt 1555 

ggctactatt tacgatgeaa gagaataaat gtgagcaaag attg 1599 



<210> 28 
<211> 399 
<212> PRT 

<213> Homo sapiens 
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<400> 28 

Met Gly Arg Lys Ser Leu Tyr Leu Leu lie Val Gly He Leu He Ala 
1 5 10 15 

Tyr Tyr lie Tyr Thr Pro Leu Pro Asp Asn Val Glu Glu Pro Trp Arg 
20 25 30 

Met Met Trp lie Asn Ala His Leu Lys Thr lie Gin Asn Leu Ala Thr 
35 40 45 

Phe Val Glu Leu His Gly Ser Ser lie Phe Met Asp Ser Phe Lys Val 
50 55 60 

Val Gly Ser Phe Asp Glu Val Pro Pro Thr Ser Asp Glu Asn Val Thr 
65 70 75 80 

Val Thr Glu Thr Lys Phe Asn Asn He Leu Val Arg Val Tyr Val Pro 

85 , 90 95 

Lys Arg Lys Ser Glu Ala Leu Arg Arg Gly Leu Phe Tyr He His Gly 
100 105 110 

Gly Gly Trp Cys Val Gly Ser Ala Ala Leu Ser Gly Tyr Asp Leu Leu 
115 120 125 

Ser Arg Trp Thr Ala Asp Arg Leu Asp Ala Val Val Val Ser Thr Asn 
130 135 140 

Tyr Arg Leu Ala Pro Lys Tyr His Phe Pro He Gin Phe Glu Asp Val 
145 150 155 160 

Tyr Asn Ala Leu Arg Trp Phe Leu Arg Lys Lys Val Leu Ala Lys Tyr 
165 170 175 

Gly Val Asn Pro Glu Arg He Gly He Ser Gly Asp Ser Ala Gly Gly 
180 185 190 

Asn Leu Ala Ala Ala Val Thr Gin Gin Leu Leu Asp Asp Pro Asp Val 
195 200 205 

Lys lie Lys Leu Lys lie Gin Ser Leu lie Tyr Pro Ala Leu Gin Pro 
210 215 220 

Leu Asp Val Asp Leu Pro Ser Tyr Gin Glu Asn Ser Asn Phe Leu Phe 
225 230 235 240 

Leu Ser Lys Ser Leu Met Val Arg Phe Trp Ser Glu Tyr Phe Thr Thr 
245 250 255 

Asp Arg Ser Leu Glu Lys Ala Met Leu Ser Arg Gin His Val Pro Val 
260 265 270 

Glu Ser Ser His Leu Phe Lys Phe He Asn Trp Ser Ser Leu Leu Pro 
275 280 285 
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Glii Arg Phe He Lys Gly His Val Tyr Asn Asn Pro Asn Tyr , Gly Ser • 

290 . 295 300 . ' * ' [; 

Ser Glu Leu Ala Lys Lys Tyr Pro Gly Phe Leu Asp Val Arg Ala Ala 
305 310 315 320 

Pro Leu Leu Ala Asp Asp Asn Lys Leu Arg Gly Leu Pro Leu Thr Tyr 

325 ' 330 • 335-' 

Val He Thr Cys Gin Tyr Asp Leu Leu Arg Asp Asp Gly Leu Met Tyr 

340 345 350 y 

Val Thr Arg Leu Arg Asn Thr Gly Val Gin Val Thr His Asn His Val 
355. 360 365 

Glu Asp Gly Phe His Gly Ala Phe Ser Phe Leu Gly Leu Lys lie Ser 
370 375 380 

His Arg Leu He Asn Gin Tyr He Glu Trp Leu Lys Glu Asn Leu 
385 390 395 



<210> 29 - 
<211> 1111 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (57).. (911) 

<400> 29 

ccgcgcgctc gccccgccgc tcctgctgca gccccaggcc cctcgccgcc gccacc atg 59 

Met 
' 1 

gac gcc ate aag aag aag atg cag atg ctg aag etc gac aag gag aac 107 
Asp Ala He Lys Lys Lys Met Gin Met Leu Lys Lett Asp Lys Glu Asn . 
5. 10 15 

gcc ttg gat cga get gag cag gcg gag gcc gac aag aag gcg gcg gaa 155 
Ala Leu Asp Arg Ala Glu Gin Ala Glu Ala Asp Lys Lys Ala Ala Glu 

20 25 ' 30 

gac agg age aag cag ctg gaa gat gag ctg gtg tea ctg caa aag aaa 203 
Asp Arg Ser Lys Gin Leu Glu Asp Glu Leu Val Ser Leu Gin Lys Lys 
35 40 45 

etc aag ggc acc gaa gat gaa ctg gac aaa tac tct gag get etc aaa 251 
Leu Lys Gly Thr Glu Asp Glu Leu Asp Lys Tyr Ser Glu Ala Leu Lys 
50 55 60 65 

gat gcc cag gag aag ctg gag ctg gca gag aaa aag gcc acc gat get 299 
Asp Al a Gl n Gl u Lys Leu Gl u Leu Al a Gl u Lys Lys Al a Thr Asp Al a 
70 75 80 
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gaa gcc gac gta get tct ctg aac aga cge ate cag ctg gtt gag gaa 347 
Glu Ala Asp Val Ala Ser Leu Asn Arg Arg lie Gin Leu Val Glu Glu 
85 90 95 

gag ttg gat cgt gcc cag gag cgt ctg gca aca get ttg cag aag ctg 395 
Glu Leu Asp Arg Ala Gin Glu Arg Leu Ala Thr Ala Leu Gin Lys Leu 

100 105 " ■ 110 - 

gag gaa get gag aag gca gca gat gag agt gag aga ggc atg aaa gtc 443 
Glu Glu Ala Glu Lys Ala Ala Asp Glu Ser Glu Arg Gly Met Lys Val 
115 120 125 

att gag agt cga gcc caa aaa gat gaa gaa aaa atg gaa att cag gag 491 
lie Glu Ser Arg Ala Gin Lys Asp Glu Glu Lys Met Glu lie Gin Glu 
130 135 140 145 

ate caa ctg aaa gag gcc aag cac att get gaa gat gcc gac cge aaa 539 
lie Gin Leu Lys Glu Ala Lys His lie Ala Glu Asp Ala Asp Arg Lys 
150 155 160 

tac gaa gag gtg gcc cgt aag ctg gtc ate att gag age gac ctg gaa 587 
Tyr Glu Glu Val Ala Arg Lys Leu Val lie He Glu Ser Asp Leu Glu 
165 170 175 

cgt gca gag gag egg get gag etc tea gaa ggc aaa tgt gcc gag ctt 635 
Arg Ala Glu Glu Arg Ala Glu Leu Ser Glu Gly Lys Cys Ala Glu Leu 
180 185 190 

gaa gaa gaa ttg aaa act gtg acg aac aac ttg aag tea ctg gag get 683 
Glu Glu Glu Leu Lys Thr Val Thr Asn Asn Leu Lys Ser Leu Glu Ala 
195 200 205 

cag get gag aag tac teg cag aag gaa gac aga tat gag gaa gag ate 731 
Gin Ala Glu Lys Tyr Ser Gin Lys Glu Asp Arg Tyr Glu Glu Glu He 
210 215 220 225 

aag gtc ctt tec gac aag ctg aag gag get gag act egg get gag ttt 779 
Lys Val Leu Ser Asp Lys Leu Lys Glu Ala Glu Thr Arg Ala Glu Phe 
230 235 240 

gcg gag agg tea gta act aaa ttg gag aaa age att gat gac tta gaa 827 
Ala Glu Arg Ser Val Thr Lys Leu Glu Lys Ser He Asp Asp Leu Glu 
245 250 255 

gac gag ctg tac get cag aaa ctg aag tac aaa gcc ate age gag gag 875 
Asp Glu Leu Tyr Ala Gin Lys Leu Lys Tyr Lys Ala He Ser Glu Glu 
260 265 270 

ctg gac cac get etc aac gat atg act tec ata taa gtttctttgc 921 
Leu Asp His Ala Leu Asn Asp Met Thr Ser He 

275 280 285 

ttcacttctc ccaagactcc ctcgtcgagc tggatgtccc acctctctga getctgeatt 981 
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tgtctattct ccagctgacc ctggttctct ctcttagcat cctgccttag agccaggcac 1041 .f 
acactgtgct ttctattgta cagaagctct tcgtttcagt gtcaaataaa cactgtgtaa 1101 

. " ■'• ; ■ • ' •• ?'■'•' mi '. 

gctaaaaaaa • : . 

<2i0>.30 

<211> 285 . '"•*•.''.. 

<212> PRT " 
<213> Homo sapiens; 

<400> 30 

Met Asp Ala He Lys Lys Lys Met Gin Met Leu Lys Leu Asp Lys Glu 

1 5 • ■■■.•■. 10 15 

Asn Ala Leu Asp Arg Ala Glu Gin Ala Glu Ala Asp Lys Lys Ala Ala 
20 25 30 



Glu Asp Arg Ser Lys Gin Leu Glu Asp Glu Leu Val Ser:Leu Gin Lys 
35 40 45 

Lys Leu Lys Gly Thr Glu Asp Glu Leu Asp Lys Tyr Ser Glu Ala Leu 
50 55 60 

Lys Asp Ala Gin Glu Lys Leu Glu Leu Ala Glu Lys Lys. Ala Thr Asp 
65 70 75 80 

Ala Glu Ala Asp Val Ala Ser Leu Asn Arg Arg He Gin Leu Val Glu 
85 90 95 

Glu Glu Leu Asp Arg Ala Gin Glu Arg Leu Ala Thr Ala Leu Gin Lys 
100 105 110 

Leu Glu Glu Ala Glu Lys Ala Ala Asp Glu Ser Glu Arg Gly Met Lys 
115 120 125 ■ 

Val He Glu Ser Arg Ala Gin Lys Asp Glu Glu Lys Met Glu He Gin 
130 135 140 

Glu He Gin Leu Lys Glu Ala Lys Hisjle Ala Glu Asp Ala Asp Arg 
145 150 155 160 

Lys Tyr Glu Glu Val Ala Arg Lys Leu Val lie lie Glu Ser Asp Leu 
165 170 175 

Glu Arg Ala Glu Glu Arg Ala Glu Leu Ser Glu Gly Lys Cys Ala Glu 
180 185 19° 

Leu Glu Glu Glu Leu Lys Thr Val Thr Asn Asn Leu Lys Ser Leu Glu 

195 200 . . ' 205 

Ala Gin Ala Glu Lys Tyr Ser Gin Lys Glu Asp Arg Tyr Glu Glu Glu 
210 215 220 
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Ile Lys Val Leu Ser Asp Lys Leu Lys Glu Ala Glu Thr Arg Ala 61u 
230 235 , 240 

Phe Ala Glu Arg Ser Val Thr Lys Leu Glu Lys Ser He Asp Asp Leu 
245 250 255 



Glu Asp Glu Leu Tyr Ala Gin Lys Leu Lys Tyr Lys Ala He Ser Glu 

260 265 270 

Glu Leu Asp His Ala Leu Asn Asp Met Thr Ser II 



275 280 



e 

285 



<210> 31 
<211> 2133 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (58).. (969) 



30 



Gl 3 u ?£ £l aS SS f? J? E 9 ° ta tCt 9t9 999 * ct aat «* Btc 
Glu Thr Val Ala Glu Val Thr Glu Val Ser Val Gly Ala Asn Pro Val 

•* 5 40 45 



105 



<400> 31 

cgggagagcg cgctctgcct gccgcctgcc tgcctgccac tgagggttcc cagcacc 57 

s a a a a a a a a g a s a s a 

5 10 15 

a a a a a a a a a 5 a a s a a a 153 

^° 25 



201 



a 5 s « a; a a £ a R a is s a s a 249 

55 60 

G 9 l 9 u 9 S? V 9 al 9 JS ?S I* ?* 330 C3C C9C t9C aaa cac 89= 297 
Glu Val Val Ala Glu Asn Pro Cys Gin Asn His His Cys Lys His Gly 

70 75 80 

a a 5 a a c a a a a a a a ts 1% a 345 



90 95 



a a a a a a a a a a a a a 3 » a 



393 



PCT/GB01/00578 



110 



0159155A2 I > 
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681 



729 



age aat gac aac aag acc ttc gac tct tec tgc cac ttc ttt gec aca 441 
Ser Asn Asp Asn Lys Thr Phe Asp Ser Ser Cys His Phe Phe Ala Thr 

ii5 m : 125 

aag tgc acc ctg gag ggc acc aag aag ggc cac aag etc cac etg gac 489 
Lys Cys Thr Leu Glu Gly Thr Lys Lys Gly His Lys Leu His Leu Asp 
130 135 140 

tac ate ggg cct tgc aaa tac ate ccc cct tgc ctg gac tct. gag ctg 537 
Tyr lie Gly Pro Cys Lys Tyr lie Pro Pro Cys Leu Asp Ser Glu Leu 
145 150 155 V 160 

acc gaa ttc ccc ctg cgc atg egg gac tgg etc aag aac gtc ctg gtc 585 
Thr Glu Phe Pro Leu Arg Met Arg Asp Trp Leu Lys Asn Val Leu Val 
165 170 . 175 

acc ctg tat gag agg gat gag gac aac aac ctt ctg act gag aag cag 633 
Thr Leu Tyr Glu Arg Asp Glu Asp Asn Asn Leu Leu Thr Glu Lys Gin 
180 185 190 

aag etg egg gtg aag aag ate cat gag aat gag aag cgc ctg gag gca 
Lys Leu Arg Val Lys Lys He His Glu Asn Glu Lys Arg Leu Glu Ala 
195 200 205 

gga gac cac ccc gtg gag ctg ctg gee egg gac ttc gag aag aac tat 
Gly Asp His Pro Val Glu Leu Leu Ala Arg Asp Phe Glu Lys Asn Tyr 
210 215 220 

aac atg tac ate ttc cct gta cac tgg cag ttc ggc cag ctg gac cag 777 
Asn Met Tyr He Phe Pro Val His Trp Gin Phe Gly Gin Leu Asp Gin 
225 230 235 240 

cac ccc att gac ggg tac etc tec cac acc gag ctg get cca ctg cgt 825 
His Pro He Asp Gly Tyr Leu Ser His Thr Glu Leu Ala Pro Leu Arg 
245 250 255 

get ccc etc ate ccc atg gag cat tgc acc acc cgc ttt ttc gag acc 873 
Ala Pro Leu lie Pro Met Glu His Cys Thr Thr Arg Phe Phe Glu Thr 
260 265 270 

tgt gac ctg gac aat gac aag tac ate^gee ctg gat gag tgg gee ggc 921 
Cys Asp Leu Asp Asn Asp Lys Tyr He Ala Leu Asp Glu Trp Ala Gly 
275 280 285 

tgc ttc ggc ate aag cag aag gat ate gac aag gat ctt gtg ate taa 969 
Cys Phe Gly lie Lys Gin Lys Asp He Asp Lys Asp Leu Val He 
290 295 300 . 

atccactcct tccacagtac eggattctet ctttaaccct ccccttcgtg tttcccccaa 1029 

tgtttaaaat gtttggatgg tttgttgttc tgcctggaga caaggtgeta acatagattt 1089 

aagtgaatac attaaeggtg ctaaaaatga aaattctaac ccaagacatg acattcttag 1149 

ctgtaactta actattaagg ccttttccac aegcattaat agtcccattt ttctcttgcc 1209 
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atttgtagct ttgcccattg tcttattggc acatgggtgg acacggatct gctgggctct 1269 - 
gccttaaaca cacattgcag cttcaacttt tctctttagt gttctgtttg'aaactaatac 1329 
ttaccgagtc agactttgtg ttcatttcat ttcagggtct tggctgcctg tgggcttccc 1389 
caggtggcct ggaggtgggc aaagggaagt aacagacaca cgatgttgtc aaggatggtt 1449 
ttgggactag aggctcagtg gtgggagaga tccctgcaga atccaccaac cagaacgtgg 1509 
tttgcctgag gctgtaactg agagaaagat tctggggctg tcttatgaaa atatagacat 1569 
tctcacataa gcccagttca tcaccatttc ctcctttacc tttcagtgca gtttcttttc 1629 
acattaggct gttggttcaa acttttggga gcacggactg tcagttctct gggaagtggt 1689 
cagcgcatcc tgcagggctt ctcctcctct gtcttttgga gaaccagggc tcttctcagg 1749 
ggctctaggg actgccaggc tgtttcagcc aggaaggcca aaatcaagag tgagatgtag 1809 
aaagttgtaa aatagaaaaa gtggagttgg tgaatcggtt gttctttcct cacatttgga 1869 
tgattgtcat aaggttttta gcatgttcct ccttttcttc accctcccct ttgttcttct 1929 
attaatcaag agaaacttca aagttaatgg gatggtcgga tctcacaggc tgagaactcg 1989 
ttcacctcca agcatttcat gaaaaagctg cttcttatta atcatacaaa ctctcaccat 2049 
gatgtgaaga gtttcacaaa tctttcaaaa taaaaagtaa tgacttagaa actgaaaaaa 2109 
aaaaaaaaaa aaaaaaaaaa aaaa 



2133 



<210> 32 

<211> 303 

<212> PRT 

<213> Homo sapiens 

<400> 32 

Met Arg Ala Trp He Phe Phe Leu Leu Cys Leu Ala Gly Arg Ala Leu 

,?° 15 
Ala Ala Pro Gin Gin Glu Ala Leu Pro Asp Glu Thr Glu Val Val Glu 
20 2 5 30 

Glu Thr Val Ala Glu Val Thr Glu Val Ser Val Gly Ala Asn Pro Val 

35 40 45 

Gin Val Glu Val Gly Glu Phe Asp Asp Gly Ala Glu Glu Thr Glu Glu 



60 



Glu Val Val Ala Glu Asn Pro Cys Gin Asn His His Cys Lys His Gly 

70 75 80 

Lys Val Cys Glu Leu Asp Glu Asn Asn Thr Pro Met Cys Val Cys Gin 
85 90 
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Asp Pro Thr Ser Cys Pro Ala Pro He Gly Glu Phe Glu Lys Val Cys 

ioo 105 " no' .-; 

Ser Asn Asp Asn Lys Thr Phe Asp Ser Ser Cys His Phe Phe Ala Thr 
115 120 125 

Lys Cys Thr Leu Glu Gly Thr Lys Lys Gly His Lys Leu His Leu Asp 
130 135 140 

Tyr He Gly Pro Cys Lys Tyr lie Pro Pro Cys Leu Asp Ser Glu Leu 
145 150 155 160 

Thr Glu Phe Pro Leu Arg Met Arg Asp Trp Leu Lys Asn Val Leu Val 
165 170 175 

Thr Leu Tyr Glu Arg Asp Glu Asp Asn Asn Leu Leu Thr Glu Lys Gin 
180 . 185 190 

Lys Leu Arg Val Lys Lys lie His Glu Asn Glu Lys Arg Leu Glu Ala 
195 200 205 

Gly Asp His Pro Val Glu Leu Leu Ala Arg Asp Phe Glu Lys Asn Tyr 
210 215 220 

Asn Met Tyr lie Phe Pro Val His Trp Gin Phe Gly Gin Leu Asp Gin 
225 230 235 240 

His Pro lie Asp Gly Tyr Leu Ser His Thr Glu Leu Ala Pro Leu Arg 
245 250 255 

Ala Pro Leu He Pro Met Glu His Cys Thr Thr Arg Phe Phe Glu Thr 
260 265 270 

Cys Asp Leu Asp Asn Asp Lys Tyr lie Ala Leu Asp Glu Trp Ala Gly 
275 280 285 

Cys Phe Gly lie Lys Gin Lys Asp lie Asp Lys Asp Leu Val He 
290 295 300 
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This International Search Report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 



1. Y Claims Nos.: ■ 4 r - . . 
because they relate to subject matter not required to be searched by this Authonty. namely. 

Although claims 1-7 are directed to a diagnostic method practised on the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2 ' ^— 1 because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be earned out. specifically: 



3 * j— J because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 

K I 1 as all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' 1 searchable claims. 



2 . [ I As a n searchable claims could be searcned without effort justifying an additional fee. this Authority did not invite payment 
' of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 I y I no required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-7 all partially 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest. 

j j No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 : 

Thi s I nternati onal Searching Authori ty found mul ti pi e (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment With a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO :2, or determining the level of the 
mRNA encoding said protein. 



2. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence^ 
set forth in SEQ ID NO N0:4, or determining the level of the 
mRNA encoding said protein. 



3. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 6, or determining the level of the 
mRNA encoding said protein. 



4. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which compri ses 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO N0:8, or determining the level of the 
mRNA encoding said protein. 



5. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 10, or determining the level of 
the mRNA encoding said protein. 



6. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 12, or determining the level of 
the mRNA encoding said protein. 
__________ . ~- ^ _______ — page .1 of 3 
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7. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 14, or determining the level of 
the mRNA encoding said protein. 



8. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 16, or determining the level of 
the mRNA encoding said protein. 



9. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 18, or determining the level of 
the mRNA encoding said protein. 



10. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO N0:20, or determining the level of 
the mRNA encoding said protein. 

11. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO N0:22, or determining the level of 
the mRNA encoding said protein. 



.12. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO N0:24, or determining the level of 
the mRNA encoding said protein. 
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13. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which coniprises ^ 
determining the level of a protein defined by the sequence 
set forth in SEQ 10 NO NO: 26, or determining the level of 
the mRNA encoding said protein. 

14. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO N0:28, or determining the level of 
the mRNA encoding said protein. 

15. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 30, or determining the level of 
the mRNA encoding said protein. 

16. Claims: 1-7 (all partially) 

A method of predicting responsiveness of a patient to 
treatment with a Type I interferon, which comprises 
determining the level of a protein defined by the sequence 
set forth in SEQ ID NO NO: 32, or determining the level of 
the mRNA encoding said protein. 
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